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As this J snota ress exclusively to the scientific reader, 


t to the members of the Canadian Institute at large, it Is necessary 
t of the mor Important questions nuvolved 


my thie tl i stud f crvstal-forms before adverting to the special 


atural bodies are of two general kinds :—~ 
] Accident lepending ot so much on the actual nature of the 


rrounding conditions ind (2), Kesentia/ or Regular. 


body, as on & 


Accidental forms are most rare (if indeed ever truly present) 1m Organic 


Nature Every plant and animal 


« fixed and determinate form, never really departed 


aud each portion of a plant and 


animal, lias its 0 


from, except in the case of monstrosities Amongst minerals, on the 


other hand, accidental forms, or such as are common, under certain 


circumstances, to all minerals, are of frequent occurrence The 
Mineral Kingdom, however, possesses also its definite or essential 


forms These, whether transparent or opaque, are termed crystals, 
So far, therefore, as regards the regular or essential forms of Nature, 
two form-producing powers appear to exist, viz., vitality and crys- 


tallization. Forms which arise from a development of the vital force, 
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2 NOTE ON STELLIFORM CRYSTALS. 


exhibit rounded and confluent outlines; whilst those produced by 
crystallization, are made up of plane surfaces, meeting, in sharp edges, 
under definite (and for the same substance, under constant) angles.* 
Although crystals usually originate when matter passes slowly from 
the gaseous or liquid condition into the solid state, crystallization and 
solidification are not actually identical. Various substances, for 
example, such as silica in certain conditions—its hydrate (constituting 
the different opals)—gums,—certain resins, &c.,—appear to resist 
altogether the action of crystallization. Mr. Graham (the present 
Master of the British Mint) has suggested that these bodies may 
retain, or retain to a greater extent than crystalline bodies, the latent 
heat which they possessed before solidification 

The crystal forms and combinations met with in Nature, exclusive of 
those produced by the chemist in his laboratory, are exceedingly 
numerous, many thousands being known to exist. By the help of 
certain laws, however, and, more especially, by the aid of one, termed 
“the Law of Symmetry,”’ we are enabled to resolve these multitudinous 
combinations into six groups or systems. The forms of the same 
group combine together, and may be deduced mathematically from 
each other; whilst those of distinct groups are unrelated. Thus, 
although the cube, the rhombic dodecahedron, and the regular 
octahedron, appear at first sight to be unconnected forms, yet by the 
Law of Symmetry their co-relations may be readily shown. This 
law, for instance, exacts one of three things, of which the most 
important is to this effect, ez., that if an edge or angle of a crystal 
be modified in any way, all the similar edges or angles in the crystal 
must be modified in a similar manner. Now the cube has twelve 
similar edges and eight similar angles. Consequently, if one edge or 
one angle be truncated, or, to use a term more in conformity with 
the ac.ual operations of Nature, if one of these be suppressed during 
the formation of the crystal, all the other edges (or angles) must be sup- 
pressed equally ; and if the new planes which thus arise be extended 
until they meet, the rhombic dodecahedron on the one hand, and the 


* This law is affected within slight limits by isomorphous replacements, and also by 
changes of temperature. The law itself appears to have been discovered by Nicolaus Steno 
(then a naturalized Florentine) as eariy as 1669, but its true importance was not appreciated 
until the re-announcement, or rather re-discovery of the law in 1772 by the French crys- 
tallographer, Romé de l'Isle. Many of the contemporaries of the latter—amongst others, 
the celebrated Buffon—attempted tc deny its existence, but being susceptible of practical 
proof, its truth was soon established 
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regular octahedron on the other, will result.* These forms, moreover, 
as well as their intermediate oscillations, frequently occur in the same 
substance : red oxide of copper may be cited as an example. But 
between the cube, a square prism, and a rhombic prism, no relations 
of this kind exist. Neither are these forms related physically: for 
their optical, thermal, and other physical relations are equally 
distinct. By considerations of this sort, therefore, we are able to 
establish six (or really seven) distinct Crystal Systems. These (named 
chiefly in accordance with the relations of their axes) are enumerated 
in the annexed tabular view.t 
Crystal-axes of one) The Monometric System (including the cube, 
length. Refraction rhombic dodecahedron, octahedron, &c., 
GED * ives seus sense with their various combinations. 
\ The Dimetric System (including square- 


Crystal-axes of two | 
lengths Refraction based prisms and pyramids with their 
Rita ehh pe | various combinations.) 


neutral line or op- ’ The Hexagonal System (including regular 


f 
| 
ars | 


hexagonal prisms and pyramids, rhom- 
) bohedrons, &c., with their combinations.) 
a) The Trimetric System (in- 


| 
| cluding right rectangular 
Axes at right-| prisms and pyramids, 
angles. { rhombic prisms and 
Crystal-axes of three pyramids, and combi- 
lengths. Refraction, J nations of these. 
double, with two [ i Monoclinic System 


neutral lines or op- One axis ob- 


(including oblique rec- 





lique. tangular and rhombic 


| combinations.) 


tical axes. 


All the axes ) The Triclinic System (in- 
| oblique. cluding doubly-oblique 
combinations. ) 


* The Law of Symmetry, in its exact acceptation, may be thus expressed ; 

(1. If an edge or angle of a crystal be modified, al/ the similar edges or angles must be 
equally modified. 

Or (2.) One-half or one-mth of the corresponding angles or edges, in alternate positions 
must be equally modified. Bzample.—Cube and Tetrahedron (Boracite; Arseniate of Lron.) 

Or (3.) AU the similar edges or angles must be modified by one-half or one-mth the 
normal or regular number of planes. ZErample.—Cube and Pentagoval Dodecahedron 
(Lron Pyrites.) 

Conditions 2 and 3 produce hemihedrons or part-forms. 

+ See also Vol. V. of this Journal (New Series), pages 7-4. 
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In each of these Systems, it often happens that two or more crystals 
are united, forming the so-called twin or compound combinations. 
When four individuals are thus united, cruciform crystals usually 
originate ; and stellate combinations frequently arise from the union 
of five or six individuals. Of these latter, the six-rayed stelliform 
crystals of snow must be familiar to all Canadian readers. These 
snow crystals have hitherto been referred, by almost universal consent, 
to the Hexagonal System of Crystallization—to which, indeed, at 
first sight, they naturally seem to belong. Now the object of my 
present communication is to shew that this generally received view, 
whilst unsupported by anything like actual proof, is opposed by much 
evidence of a more or less direct character. This evidence is based, 
first, on the oecurrence of stelliform groups amongst minerals; and, 
secondly, on the results afforded by some experiments on the crys- 
tallization of dilute solutions of various salts 


Amongst the natural products of the mineral kingdom, stelliform 
six-raved groupings and pseudo-he xagonal combinations occur (more 
especially) in Discrasite or Antimonia! Silver, ( hry soberyl, Sulphate 
of Lead, Carbonate of Lead, Carbonate of Baryta, and Arragonite : 
all of which belong to the Trimetric System To these must be added 
the curious stellate groupings of native copper from Bosgolowsk in the 
Northern Ural—described by Protessor Gustav Rose, in his “ Reise 
nach dem Ural,” in 1829—the only example of a Monometric com- 
bination ef this kind, hitherto made known. Stellate groupings 
amongst Hexagonal minerals (always omitting the doubtful snow- 
crvstals) have not been recognised ; although in the opalescence of 
certain corundums something akin to this structure may perhaps be 
admitted. Apart from this exceedingly indirect evidence, the assumed 
crystallization of snow receives therefore no support, but the very 
yoveree, from what is known respecting mineral bodies of natural 
formation. Let us inquire if artificially-produced crystals will throw 
any additional light upon the question. 

From time to time, during the last three or four years, I have been 
making a series of experiments on the crystallization of dilute solutions 


of various salts. These experiments have been made with the pri- 
mary object of ascertaining whether the erystallizations, thus produced, 
do not follow certain definite laws in their arrangement ; and although 
1 have failed, up to the present, to establish anything very satisfactory 
in this respect, I still hope to succeed eventually ; and my observations 





-— 








~— 














NOTE ON STELLIFORM CRYSTALS. 


have shewn me several curious facts: amongst others, one that has 
led me to the present inquiry. | have found, for example, that com- 
pound stellate crystals, resembling exactly many of the star-crystals 
of snow, may be produced in salts belonging to various systems of 
erystallization—although I have not succeeded in obtaining them 
from Hexagonal salts: another fact—so far as it goes—against the 
assumed crystal system of snow. Omitting all doubtful and in any 
way unsatisfactory cases, I have obtained repeatedly these stelliform 
combinations in the five substances enumerated below ; and the list, 
I have no doubt, will be ultimately much extended : 
Monometric Substances. 

Camphor = 20C, 16H, 20. Star-crystals obtained from solution 
in alcohol. These erystals require to be examined as soon as formed, 
as they evaporate with great rapidity. Sal Ammoniac = Am Cl. 

Trimetric Substances. 

Sulphate of Magnesia = MgO, SO* + 7HO. 

Monoclinic Substances, 

Glauber Salt = NaO, SO*® + 10 HO. 

Bi-carbonate of Potash = KO, 2CO* + HO. 

Observed star-crystals of Camphor, Sulphate of Magnesia, aud 
Glauber Salt are shewn, respectively, in figures 1, 2, and 3.* 
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Fig. 3. 





The production of six-rayed stellate crystals in Glauber Salt and 
Bi-carbonate of Potash, is a fact of some interest: since it has been 
supposed that Monoclinic forms could not oceur in groupings of this 
kind. None it is true are met with amongst minerals of natural 
formation belonging to the Monoclinic System, but my results shew 
clearly that they are capable of occurrence. 

Summary.— From the observations recorded in this communication, 
the following conclusions may be deduced : 


(1.) Stelliform six-rayed crystals are common to various systems— 
* These figures are very badly executed, but they will serve to show the general character 
of the crystallizations to which they refer. 
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occurring not only in the Trimetric and in the Monometric Systems, new 
examples of which (as regards the latter) are described above ; but also in 
the Monoclinic System, in which until now, none have been announced ; 
and in which, moreover, by some observers, these crystals have been 
thought of impossible occurrence. 

(2.) Although thus shown to occur in various systems, none have 
yet been recognised, with certainty, amongst minerals or in artificial 
crystals of the Hexagonal System. 

(3.) Hence—from the facts given in conclusions | and 2—the 
assumed Hexagonal crystallization of snow, if not disproved, becomes 


at least of very doubtful acceptation. 


NOTICES OF BIRDS OBSERVED NEAR HAMILTON, C. W. 


BY THOMAS MC ILWRAITH ESQ. 


To those who are aware of the many additions which have of late 
years been made to the list of American birds, as well as of the difference 
of opinion which still prevails among authors regarding the identity 
of certain species, it must be evident that our knowledge of this 
branch of our Natural History is by no means complete. Probably, 
the greatest difficulty in the way of getting anything like conclusive 
information on the points in dispute ,arises from the migratory character 
of nearly all the birds of North America, and the remote regions in 
which they spend the interesting period of reproduction; so few in- 
deed, can be called resident, that if we take any point on the continent 
and ascertain the number of species which residethere all the year round, 
we are astonished at the smallness of the list; in our own case it would 
not exceed a dozen species, and even of these, it is doubtful whether 
those we see in summer are not replaced by other individuals of the same 
species, coming from the north at the approach of winter. 

Another perplexing subject to the ornithologist has ever been, the 
changes of plumage which birds undergo at certain periods of their 
lives, or at particular seasons of the year, This is most remarkable 
among our rapacious birds, many of which do not come to maturity 
in plumage till their 4th or 5th vear, and having been found breeding 
in the immature dress, have frequently been described as distinct 


species. 
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The same cause has led to considerable confusion among our short 
winged summer birds, these arriving among us about the end of the 
first week in May in their full summer plumage, and uttering their 
characteristic notes are easily identified, but when they return again 
from the north in September, accompanied by their young, the 
change they have undergone is so great that no one unacquainted 
with the subject would be able to recognize them. As an instance of 
this I will only mention the male of the Scarlet Tanager, whose brilliant 
plumage, so conspicuous in the woods during the summer months, as 
soon as the breeding season is over, becomes like that of the female, 
a plain dull green ; it is not then surprising that the earlier writers 
should have frequently described the same species twice under a 
a different name, indeed, in the absence of information from those 
who had opportunities of observing the birds while the changes 
were progressing, we do not see how it could have been otherwise. 

Wilson no doubt felt these difficulties keenly, when commencing his 
great work on American birds, and seems, in his writings, to long for 
the opportunity of solving his doubts by personal observation. When 
describing the Black-throated Blue wood-warbler, which belongs to 
the migratory class referred to, he takes occasion to reproach the 
Canadian people for their want of interest in these subjects ; he says, 
“1 know little of this bird, it is one of those transient visitors which 
in the month of April pass through Pennsylvania on their way to the 
north; it is highly probable that they breed in Canada, but the 
suminer residents among the feathered tribes, on that part of the 
Continent, are little known or attended to; the habits of the deer, the 
bear, and the beaver, are much more interesting to these good people, 
and for a good substantial reason too, because more lucrative, and unless 
there should arrive from England an order for a cargo ot skins of 
warblers and flyeatchers sufficient to make them an object worth 
speculation, we are likely to know as little of them hereafter as at 
present.” Without doubting the truth of Wilson’s remarks at the 
time they were written, I am satisfied that they no longer hold true, 
as there are now many people in Canada, devoting both time and 
means, in acquiring the information he so much desired, and there 
are, in some of our Canadian Cities, collections which would have been 
of great service to him when arranging the material for the American 
ornithology. When estimating the amount of Wilson’s labors in 


this field of science, we should never overlook the peculiar difficulties 
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he had to contend with ; he had not the means, neither were there in 
his day facilities for making long journeys, at small expense, such 
as we now enjoy; his researches were therefore chiefly confined to the 
middle Atlantic States, yet within that limited space of what is usually 
termed North America, he described over 280 species of birds, many 
of which had been entirely overlooked by previous writers. 

When referring to the few mistakes he made, we must also remember 
that he had not access to any library of Natural History, such as now 
exists in many of the American Cities, neither was there at that time 
any museum worthy of the name, to which he could repair with his 
doubtful species. To him, however, Nature’s great Museum in the 
woods, was ever open, thither he went, gun in hand, in quest of his 
favourite birds, and the habits of such as came under his own obsert- 
vation, he has described with a truth and felicity which has never 
been excelled. 

Audubon followed with all the enthusiasm peculiar to his countrymen, 
and by extending the field of his observations, and procuring specimens 
from distant parts of the continent, brought up the number of de- 
scribed species to about 500. 

Since the time that the writings of these authors were submitted 
to the public, many influences have been in operation to bring the 
subject nearer to completion, foremost of which have no doubt been, 
the general diffusion of knowledge, and the attention which has been 
paid to education throughout the United States. A new field of obser- 
vation has also been opened up by the annexation of Texas, New 
Mexico and California, where a great variety of birds are found 
which do not occur on the northern or eastern part of the Contiuent ; 
these vast territories have been visited by various scientific men, who 
have published from time to time their notes and observations on the 
new species of birds met with, but owing to the great expense attending 
the getting up of such works with costly illustrations, they have 
never been much known to the public. 

The American Government too, deserves all credit for the facilities 
it has granted, for collecting, arranging, and publishing, the most 
recent discoveries on this subject. With each of the exploring parties 
which have within the last few years traversed the western part of 
the Continent, for various purposes, officers have been sent, specially 


charged with making notes and collecting specimens of the natural 


history of the different regions through which they passed, and the 
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most complete synopsis of North American birds which has yet 
appeared, is the 9th volume of a report of explorations fora route for 
a railroad from the Mississippi to the Pacific. The work is got up at 
the expense of the Government, and the volume referred to, which 
treats exclusively of Birds, has been prepared under the able superin- 
tendence of Dr. 8. F. Baird, of the Smithsonian Institution. The new 
western species are therein minutely described, and for the sake of com- 
parison, those already known on the eastern side of the continent, have 
also been introduced, which makes the work a complete exposition of 
all that is at present known of the birds of America north of Mexico. 
The total number of species described in this work is 716, and it is 
highly probable that many additions will yet be made of scarce 
species, which have escaped the notice of travellers. From the Hudson 
Bay territories we have yet mueh information to obtain, regarding 
many species which are familiar to us at certain seasons of the year, 
but spend the most interesting period of their lives in these remote 
regions. During the last year Mr. R. Kennicot, a Naturalist of consi- 
derable experience, has been sent out under the auspices of the Smith- 
sonian Institution, for the special purpose of supplying the information 
wanted from this quarter, the result of his researches with the 
amount of new material already on hand, will be ample for a 
comprehensive work on this subject, which will, no doubt, appear in 


due time 


As regards the birds which frequent the vicinity of Hamilton, | 
would remark, that the changes consequent on the settlement of the 
country, have produced corresponding changes in the Fauna of this 
district, many species being now wanting, which were common 30 
years ago, and others, which at that time were unknown, having now 


become quite plentiful. 


The older settlers tell us that when Hamilton was but a village, 
and the farin houses but thinly set along the lake shore, the flocks of 
waterfowl, which frequented Burlington Bay, were so great as frequently 
to darken the light of the sun by day, and make the night hideous 
with their discordant cries. In those days, they say, when money 
was scarce, the speculative farmer, who wished to add a few waterfowl 
to the stock of produce he was making up for the Saturday's market, 
counted the cost of the ammunition before throwing it away ; if sure 
of securing half a dozen ducks at a single discharge, the gun went 


off, but if only a less number could be got within range, it was taken 
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back as it was, and set aside till a more favorable opportunity occurred. 
While this state of matters prevailed, the birds must have been little 
disturbed, and would, as a natural consequence, congregate in greater 
numbers, and making due allowance for the habit of veteran sports- 
men exaggerating what happened in their young days, there can be 
no reasonable doubt, that Burlington Bay has long been a favorite 
resting place for the vast flocks of Ducks, Geese, and Swans, which 
periodically pass to and from their great nursery at the north, but 
which of late years occur at more uncertain periods, and in greatly 
reduced numbers. A moment's reflection will point to the causes 
which have produced the changes referred to, foremost of which is, 
no doubt the great amount of traffic which is now carried on with 
steam and sailing vessels during the summer season, besides which, 
we have on the one side of the Bay an establishment for making 
gunpowder, and on the other a city with a population of 25,000 in- 
habitants, among whom are a fair proportion of amateur sportsmen ; 
these, though they may not much reduce the number of the birds, 
yet disturb them at their feeding grounds, and have driven them to seek 
for greater seclusion, among the extensive flats near Chatham, and 
along the river St. Clair. 

Among the land birds, similar causes have been at work to produce 
changes in the habitats of different species. We are told that before 
the heavy timber was cut down, and the girdled trees were yet standing 
thickly iy the cornfields, woodpeckers, of different sorts, were much 
more numerous than at present, the large black log cock being often 
seen, and the strokes of his chisel frequently heard reverberating 
through the woods. I am not aware of this species being seen in our 
neighbourhood for some time, the last specimen having been brought 
to the market by a farmer about five years ago as a great rarity ; 
they are now found in Canadato the north and west of us, and 
throughout the state of Michigan 

As the dense forest became broken up, and the cultivated fields 
appeared, a new class of birds took the place of those which had left; 
no sooner had the early settler raised his log house and planted his 
fruit trees, than he was visited by the Cat bird, whose great delight 
seems to be to nestle near a log-honse on the edge of a clearing; the 
merry jingling song of the Bob-o-link was also heard along the 


fences, and the Blue birds, who delight in the society of man, found 


a nesting place in the new settlement ; several species of warblers also 
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are now found farther north than the limits assigned to them by 
their historians, and as the country is better cleared, we may yet 
expect to find many species in our woods and gardens which at present 
do not come so far north. 

Of the birds found in our vicinity at present, | may say that these 
first attracted my attention in the spring of 1856 while indulging in a 
series of morning rambles along the edge of the mountain, west of 
the city. Since that time I have devoted some of my leisure hours to 
preserving specimens, and have been able to identify all the sorts 
procured, though it may be worthy of remark, that at the time 
referred to, there was not even the beginning of a museum in the 
city, and the principal public library contained no book which could 
be of the least assistance to the amateur, in this branch of Natural 
History. 

It will not be expected in a paper of this description that I can 
refer to each of the numerous species which frequent our woods and 
marshes: for the benefit of those who may be desirous of obtaining 
fuller information of this description I have prepared a list, which 
has already appeared in this Journal, of all that have come under my 
own observation, arranged according to the classification of Audubon 
in Families, Genera, and Species. I will now only refer to a few of 
the more remarkable species in the different Families. 

Following the arrangement referred to, we find highest on the 
list, the Family Falconide, which includes all our Diurnal birds 
of prey, such as Eagles, Hawks, Buzzards, &c. These are dis- 
tinguished by their short and powerful beaks, strong hooked 
talons, and the great length and breadth of their wings; this class 
is well represented in our woods, and along the Bay shore; the most 
conspicuous member of it being the Bald Eagle, whose grand circling 
flight makes him an object of interest wherever he appears. With us 
this species is seldom seen during summer, but at the approach of 
winter, when the fish hawk has gone south, and game gets scarce in 
the woods, a few pairs are usually observed about Land’s bush, and 
along the beach, where they prey on musk rats, and feed on such 
animal matter as may be thrown up by the waters of the Lake, 
During the two past winters the fishermen residing on the beach have 
been offered a liberal price for a mature specimen of this bird, but 
so difficult are they of approach, that although individuals have been 


seen nearly every day during two months in each season, yet all the 
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exertions of the hunters have been quite unsuccessful. Occamonally 
after the report of some heavily laden piece, a single broken feather 
has been seen winnowing its way downward, but as yet no mature 
specimen of the eagle has been procured. Latterly, the hunters 
being foiled in the chase, have resorted to stratagem, and have tried to 
poison the birds by putting strychnine into the body of a small animal, 
and leaving it near their usual haunts. By this means two or three 
individuals were obtained, but all of them have been young birds, 
which are of a brownish colour, more or less blotched with white. 
The only instance | have heard of the capture of the mature Bald 
Eagle. in this vicinity, occurred some years ago, but may be worth 
repeating as tending to illustrate the habits of the bird. A labouring 
man residing in the outskirts of the city, found that some depredator 
was levying black mail upon his chickens, and resolved to put a stop 
to it ; at midnight he visited the roosts with his musket but all was quiet 
and no trace of mink or fox visible; about day break, however, there 
was a disturbance among the fowls, when, jumping up he was just in 
time to take a hurried aim at a large eagle, who was gliding off with a 
plump chicken clutched firmly in his talons. The shot took effect in 
the outer joint of the wing, which brought the spoil-encumbered 
marauder to the ground, pursuit and struggle then ensued, the eagle 
according to custom throwing himself on his back and fighting fiercely 
with his feet. In this curious engagement the gunner for a time had the 
worst of it,.as owing to the hurried way in which he had been called 
into the field, he was ill prepared to contend with the sharp claws of 
his powerful adversary. On further assistance arriving from the house 
the eagle was secured alive, and brought into the city by his captor, 
who happened to be at work at the Goal and Court house, then in 
course of erection ; here he was put for convemence into one of the 
cells, where he was visited by many of our citizens, some of whom 
gave expression to their wit, over the circumstance of the first prisoner 


confined in the Jail, being the rapacious sy mbol of American freedom.* 


The young of this species differs from the adult so much in appear- 
ance that till within the last few years they were considered as distinet 
species, the former being described as the “grey sea Eagle,’ Wilson, 
who closely observed their habits, had suspicions that they were 


identical, but the fact was not proved till after bis time. 





* While the above was in type the writer procured a fine specimen of the adult animal, 
measuring three feet by six feet six inches.—January, 1861. 
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The same mistake was made with the Golden Eagle of Britain, the 
young of which was described as the Ring-tailed Kagle, till they 
have now been proved beyond doubt, to be the same. This species 
is also American, several specimens having during the past winter been 
found near Toronto. Besides the foregoing, there are various other 
species of Eagle said to be found on this part of the continent, one of 
which was diseovered by Audubon and named by him after Washington, 
but from the real scarcity of the species, and the difference which 
exists among birds of different ages, we cannot at present speak of 
them with ANY degree of certainty. 

The most interesting genus of the Falconide is that which in- 
cludes the true falcons; these are distinguished from the other 
members of the family, by their comparatively short and hooked beak, 
long and pointed wings, by a tooth-like process near the tip of the 
upper mandible, and by the dash and courage they exhibit when 
striking their prey on the wing; there is probably no other bird so 
admired by the sportsman, or feared by the waterfowl, as the Peregrine 
Falcon. We have often heard those who periodically Visit Long 
Point, or Baptiste Creck, to practise Duck shooting, speak with 
enthusiasm of the exploits of the Bullet Hawk, as he is termed by 
the gunners ; he is described as flying at considerable height above the 
marshes, which are dotted with flocks of geese, ducks, teal, and 
widgeon, his quick eye marking every movement that is made below. 
While these keep the water, they are comparatively safe, as they can 
elude their pursuer by diving, but if, in the excitement caused by the 
presence of so dreaded an enemy, they should attempt to escape by 
flight, then is the time to witness the stoop of the faleon, who singling 
from the affrighted flying flock, the victim he has destined for his 
prey, descends with a rush, which the eye can scarcely follow, and 
strikes it to the earth in an instant. So suddenly does the bird fall on 
being struck, that it was long supposed the blow was given by the 
breast-bone of the hawk. This opinion has by close observation been 
proved incorrect, and specimens 80 prostrated, when picked up are 
found to be so lacerated on the back as to leave no doubt that the 
stroke is given by the feet. This noble bird is well known to the 
residents on Burlington Beach, where he has frequently been observed 
coursing along in quest of his favorite prey, but from the uncertain 
nature of his visits, and the rapidity of his flight, no specimen has yet 
been procured. A recent writer professes to have found specific 
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distinctions between this, and the British bird of the same name, but 
these do not seem to be clearly made out, and the general opinion is, 
that it is identical with the the Peregrine Falcon, so much in favor 
when hawking was a princely amusement in Europe ; with us he follows 
the full bent of his own wild nature, and unencumbered by hood or 
bell, roams the whole Atlantic coast, from Greenland to Cuba, and 
inland to the Rocky Mountains, and is known in the different districts 
he visits by the various names of Peregrine Falcon, Bullet Hawk, 
Duck Hawk, and Wandering Falcon. 

Following Falcons in order come the Owls. Birds of this family 
are easily distinguished by the largeness of the head and eyes, and 
the forward direction of the vision ; of this class I have noticed eight 
different species near the city, none of which are plentiful, yet from 
their strictly nocturnal habits, they may be more so than we are aware 
of. They are all migratory, and from sometimes meeting with two or three 
individuals in a single excursion, and again not seeing any during that 
season, we infer that they pass along in bands, keeping up the com- 
munication by their loud hooting, which is frequently heard at night 
during spring and fall. The Snowy Owl, styled by Wilson the 
‘great northern hunter,”’ is during some winters quite common around 
the shores of the bay, though in others only a very few are seen ; 
during the winter of 1858—°59, I am aware of seventeen specimens 
having been brought to the market by fishermen and others, while 
during the last winter, only two individuals have been killed. All 
the birds of this class have the plumage remarkably full and soft, 
which enables them to skim noiselessly on their prey, and clutch it 
ere it is aware of the danger.* 

Passing the Goatsuckers, of which we have two species, the Whip- 
poor-will and the Night Hawk, we come to the Swallows, of which 
we have five; in this group we have an instance of the way in which 
birds sometimes adapt their habits to suit particular circumstances. 
The republican or cliff swallow, which is but a recent addition to the 
fauna of this part of the continent, in its original character, builds 
its nest in caves, and under the overhanging ledges of perpendicular 
rocks; when lured to this district probably by the abundance of 
their favorite insect food, which is found along our marshy lands, 


* It is worth noting, as an instance of adaption to circumstances, that the eyes of the 
Snowy Ow! and the Hawk Owl, which migrate to the Arctic Regions, are so constructed, as 
to enable them to procure their prey by day as well as by night—an evident necessity where 
there is no night for six weeks. 
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and not finding rocks suitablefor their purpose in the breeding season, 
they frequently choose, as a substitute, the end of a barn or other 
outhouse. I have seen such a republic in the country, where the upper 
part of the end of a barn was literally covered with clay, and perforated 
with numerous circular holes, out of which the full dark eyes and 
gaping bills of the callow inmates were frequently seen protruding ; 
there must have been from two to three tons of clay used in the work, 
and the constant visits of the parent birds at this interesting season give 
the building at a short distance much the appearance of a great bee- 
hive. 

In the habits of the Swift or Chimney Swallow is another deviation 
from the established custom. When we see these birds circling round 
in the air and dropping perpendicularly into our chimneys to roost and 
rear their young, the question very naturally arises, where did they 


build before the invention of chimneys? 


Naturalists tell us that 
their nesting place then was in hollow trees, broken off midway and 
open at the top, but that now, even where these can be had, the chim- 
ney is preferred. We can easily understand that in settled parts of the 
country, when their fav ourite trees are all cleared away, they must either 
leave the district, or change their abode, but why they should, in plaves 
where they have their choice, leave the open tree for the open chimney, 
is still, I believe, an unanswered question. 

Next in order come the Flycatchers, birds of small size, but in 
their habits much resembling the birds of prey. These have the upper 
mandible overhanging and notched at the tip, and the voice, in most 
cases, harsh and discordant. The mode of taking their prey varies in 
different species, some, taking up a station on a post, or limb of a tree 
dart after the passing insect making the snapping of the bill distinctly 
heard, others more expert of wing, keep skipping about among the 
bushes, and take by surprise any thing suitable which comes in the 
way. A prominent member of this group, is the King bird, or tyrant 
fiyeatcher, well known on account of his depredations among hive bees ; 
he is also remarkable for the courage he displays when guarding his 
nest and young, being known to drive even the Bald Eagle from 
his vicinity 

Nearly allied to the flycatchers, but differing from them in form 
and habits, are the Wood-wardlers. There is no class of small birds 
so much sought after by collectors as these, they are a numerous 
family, generally gracetul in form, sprightly in manner, and brilliant 
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in colour; they arrive here about the beginniag of May, a month, 
which, above all others, is enjoyed by those who are fond of rambling 
in the woods. Their food seems to consist chiefly of msects, which they 
find lurking among the opening buds and blossoms of the trees. A few 
species remain with us during summer and rear their young, but the 
great body pass on farther north to breed, returning again im Septem- 
ber, though from the trees being more full in leaf at that season, and 
the birds silent, they are not so much observed. I have noticed 22 
species belonging to this family, in our woods, some of them of rather 
rare occurrence, among which | may mention the Sylria Maritima 
or Cape May Wood-warbler. Wilson met with this species only once 
and Audubon mentions it as being exceedingly rare. Ifound it in the 


spring of 1857 along with others of the same family, while on their 
annual journey northward. 

The Family of Creepers includes besides the tree creeper, (the type 
of the class) the Genus Wren, of which we have three species, viz. the 
Marsh wren, which builds in all the marshes round the Bay, the 
Winter wren, which is identical with the common wren of Britain, and 
the House wren, which seems to have discovered Hamilton only within 
the last two or three years. This little bird is strongly attached to the 
dwellings of man, and in the United States is frequently accommodated 
with a house fixed to a post or tree in the orchard, which is taken 
possession of as soon as the birds arrive from their winter quarters. 
During the past two summers several pairs of house wrens have raised 
their brood in our city gardens, though previous to that date, | have 
not heard of their being observed. 

Of Thrushes we have tive species, among which is an instance 
of the difference of habit which is frequently noticed even among 
birds which in many respects are closely allied to each other. The 
red breasted thrush or Robin is well known for his familiarity, 
frequently rearing his young close to our dwellings, yet bis near rela- 
tion the Wood-thrush is one of our most retiring songsters, and is 
seen only in the most secluded parts of the woods; perched on the 
highest twig of atall tree his full sweet notes are frequently heard, 
but the moment he is aware of being observed he drops under the 
tree tops and glides off in silence. 

This group includes our best songsters, some of whom make the 
very woods ring with their thrilling notes. I have frequently heard 
the remark that our Canadian birds, though gaudy in plumage, are 
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quite deficient in song, my opinion of this matter is, that comparing 
the birds of North Britain with those of Canada, we have only to 
strike from the former list, the British Sky-lark, to be able to compete 
successfully, either as regards the number of performers, or the variety 
and sweetness of their notes. I have often imagined (but it may be 
only a fancy) that there is a strange harmony existing between the 
voices of birds and their particular places of resort; I have noticed 
this in winter in the short sharp note of the Nuthatch, who as he 
hurries about seems ever to say that he must bestir himself as the 
days are short. The lively twittering of the warbler seems to blend 
with the first fluttering of the young leaves; the shrill piping of the 
plover is quite in unisor with the whistling of the sea breeze, which 
comes up over the treeless barren which they usually frequent, and 
surely if we had sought through the whole feathered race, for a 
tenant to our gloomy cedar swamps, we could not have found one 
more suitable than the great horned Owl, whose solemn aspect, and 
singular voice, makes the solitude of such places still more intense. 

The Family of Finches is one of our most comprehensive groups, 
it has been divided by Audubon into 18 different genera, and contains 
according to that author 55 species. Of these a fair proportion are 
found im ‘our fields and gardens, where they render considerable 
service by ridding the ground of the seeds of such troublesome plants 
as the dandelion and the thistle. The greater number are summer 
residents only ; a few remain all the year round, and one or two species 
visit us from the north only in severe winters; of the latter class a 
rare species has during the past winter been observed in considerable 
numbers round the city. I refer to the pine grossbeak, which was 
first observed about the Sth or 6th of January, in a garden in 
Merrick Street, feeding on the berries of the Mountain Ash. They 
attracted attention by the unsuspicious way in which they followed 
their occupation, almost within reach of the people who were passing 
on the side-walk, shewing clearly that they were little accustomed 
to the society of man. In small flocks, they continued to frequent 
the gardens where their favorite berries were to be obtained, till 
about the 28rd of February, when a strong west wind, accompanied 
by warm rain prevailed for a day and a night, after which they were 
no more seen. In the winters of 1856-1857 they paid a similar 
visit, but have not been observed in any other year. Nearly all those 
which visited this part of the country were either young males or 
Vox. VI. B 
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females. The adult male was much sought after on account of his 
showy crimson plumage, but only a few of them were procured. It 
is worthy of remark, that the Grossbeaks are frequently, if not always, 
accompanied by true Bohemian Chatterers ; whieh hatter feed on the 
stem and pulp of the berries of the Mountain Asb, rejected and 
thrown down by their bard-billed fellow travellers. 

(To be continued. ) 


NOTE ON THE OXALATE OF IRON. 


BY H. CROFT, D. ©. L. 
PROFESSOR OF CHEMISTRY IN UNIVERSITY OCOLLEOR, TORONTO. 





In a recent number (Nov. 3rd,) of the Chemical News, among the 
extracts from foreign journals, (Comptes Rendus, 51-17,) there 
appeared a short note on the so-called Quadroxalate of Iron, by Dr. 
Phipson, the formula being given as FeO, 4C?0*. The correct 
name representing its composition being given, it does not appear 
that there can be any typographical error in the formula, which would 
otherwise seem likely, from the excessive improbability of the exist- 
ence of an anhydrous quadroxalate of a heavy metallie oxide. The 
absurdity of the formula becomes still more apparent if the method 
of preparation be considered, viz.: by precipitating ferrous sulphate 
by oxalic acid, or better by oxalate of ammonia. In this latter case 
these two neutral salts must so decompose each other as to produce 
s highly acid insoluble compound, and set free three equivalents of 
ammonia, by which the supernatant liquid must become strongly 
alkaline; a species of decomposition the writer believes to be as 
yet unknown in chemistry. Fe 0, 8 0°+4, N H *0, ©70°= FeO, 
4C 20°+NH *0,80°+3 NH*®+8HO0. It is scarcely necessary 
to say that nothing of the kind takes place. The salt is described as 
being yellow and giving with ferricyanide of potassium a green sub- 
stance, owing to partial decomposition, a fact which is not altogether 
incomprehensible, when it is remembered that Cfdy K*® gives a blue 
colour with salts of Fe O, and that blue and yellow produce green. 

It is a pity that Dr. Phipson, when writing on any subject, should 
not have previously made himself acquainted with facts which have 
been known for nearly five and twenty years,—the salt being nothing 
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more than the ordinary oxalate of iron containing two equivalents of 
water, Fe 0, C?0*+2 aq. This compound has been described by 
Vogel and Berzelius, its composition shown by Débereiner and Ram- 
melsberg, who appear to have proved that it differs from the rare 
mineral Humboldtite in containing half an equivalent more water, 


¥e0, ©0° +1} aq and Fe 0, 0703 +2 ag, or “2. }0* + 3 aq and 

Fe? 0* +4 aq, corresponding to the manganous oxalate. More 
recently it has been examined by Souchay and Lenssen, in their 
extended investigation of the oxalates. 

In order to test the matter still further, the salt was prepared by 
my pupils, Mr. Ramsay and Mr. Thomson, in both ways indicated by 
Dr. Phipson, using a large excess of oxalic acid in the one case, and 
precipitating both from concentrated and from very dilute solutions, 
in both cases the precipitation takes place almost immediately. 

The subjoined quantities of FeO were obtained. It will be ob- 
served that the amount of Fe O is a little below the requisite quan- 
tity, both in these analyses and in those of Rammelsberg which are 
appended, owing to the salt retaining a certain amount of hygroscopic 
water, unless dried for a long time at 100°, and also to the fact that 
when heated it is not perfectly oxidized unless the heat be continued 
for a long time or the residue be moistened with nitric acid and again 
heated, as was done in No. I; No. IV was only air dried. 

Cal'd. I II Ill IV 
Fe O—1-386-40 — 39°70 — 38°91 — 38°68 — 38-08 
C20°— 1-36-40 — 
H O—2-18-20 — 
90 100 
Fe O — Rammelsberg — 38°78 — 39°10 — 38°92 — 38:84 — 39°48 
University College Laboratory, Dec., 1860. 


The 17th number of the Comptes Rendus having come to hand, the 
writer is enabled to give the analyses on which the above formula is 
founded, viz: Fe O—19°35—19°44 

C?0°—80°65—80°56 


100-00 100-00 
From the exact accordance of the analyses it is evident that the oxalic 
acid was not determined, but only calculated from the loss, and as the 
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quantity of Fe O is exactly one-half of that obtained by other chemists, 
it seems probable that Dr. Phipson has made the ludicrous mistake of 
calculating the protoxide corresponding to the obtained peroxide as 
Fe O and not as Fe*0*, and considered all the remainder as oxalic 
acid. 


ON THE TRUE AIMS, FOUNDATIONS AND CLAIMS TO 
ATTENTION OF THE SCIENCE OF POLITICAL 
ECONOMY. 


BY THE REV. W. HINCKS, F. L. 6. 





Read before the Canadian Institute, March 10th, 1860. 








The question may not unreasonably be asked how, after the numer- 
ous and excellent works published on Political Economy, it can be 
needful to enter here on discussions relating to its elementary prin- 
ciples or the grounds upon which it is entitled to attention. My 
reply is that, whatever may bave been accomplished, which to many 
may appear important and satisfactory, Political Economy is still too 
new a science for its influence to have penetrated the mass of society, 
and has from various causes been exposed to so many attacks and so 
much misapprehension, that it may well be thought to demand the 
support of those who feel its value, and can hardly pretend to be 
removed from that field of controversy which may be expected occa- 
sionally to supply us with subjects, and is fairly open to all those who 
will venture themselves upon it. If I could suppose that we are all 
nearly agreed as to what are the well established truths of economi- 
cal science, and as to the kind of authority which belongs to them, 
I should not have engaged in a superfluous labour; but having no 
doubt of the extended diffusion of opinions altogether opposed to 
those which seem to me to result from scientific inquiry, I would test 
the stability of the structure on which I am disposed to rely, by 
having its materials and foundations fairly examined. On this as 
upon all subjects, I seek real knowledge and hope to profit from 
cautious and candid inquiry. But it seems to me that there could 
be no useful discussion of specific questions in economical science 
without a previous consideration of the way in which ite inquiries are 
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carried on, and the ground upon which its principles may claim pub- 
lic attention. Let us in the first place guard against the mistake of 
attributing to the science a wider range and a greater power over 
human affairs than it can legitimately pretend to. The subject of 
political economy is wealth, under which name we include all objects 
of human desire which are capable of being appropriated. The object 
proposed by the science is to investigate the laws which regulate the 
production and distribution of wealth. It is hence obvious that 
political economy is one branch only of social science, which treats of 
whatever affects the condition of man as a social being, in order to 
determine the best means of promoting generally diffused happiness, 
In this are included government, jurisprudence, education, the treat- 
ment of criminals, sanitory regulations, the social position and rights 
of woman, and other topics of which the interest and importance are 
very great, but which, though connected together as branches of one 
great subject, and inviting attention in common, are yet sufficiently 
distinct in the kind of facts with which they are concerned, to admit 
conveniently of separaté’ treatment. It is of course manifest in the 
first place, that if there are no absolute laws or necessary tendencies 
in respect to the acquisition and distribution of wealth, there can be 
no science of political economy. A nataral law is a general expres- 
sion of facts already observed, put forth as a guide fur the future, in 
order that by adapting our conduct to it we may make every availa- 
ble use of forces in operation, and may avoid the injuries arising from 
vain attempts at resisting them. The operation of a natural law is 
sometimes modified or obscured by the simultaneous action of some 
other force besides that which we are considering, but it is not the 
less real or less useful to be known. The floating or rising feather 
seems to set at defiance the law of gravitation only because it is sup- 
ported by the atmosphere or wafted by its agitations, and the philo- 
sopher feels the force of the general law as much whilst observing its 
apparent violation, as in contemplating its most striking illustrations. 
Where results depend much upon the actions of human beings, we 
know too well the variety of the motives influencing them, to expect 
perfect uniformity, but if we become acquainted with invariable tend- 
encies belonging to certain circumstances, we already possess valua- 
ble guiding principles, and inasmuch as our conclusions are only 
partially involved with human motives and dispositions, depending 
much also on laws of the external world, they have really less uncer- 
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tainty than might be supposed. Political economy is concerned with 
the conduct of men in reference to certain conditions of their being. 
It belongs to the superiority uf man over the brutes, and to the 
powers with which he is endowed, that he does not consider merely 
the enjoyment of the moment, but looks forward endeavouring to 
provide means of future gratification, and is disposed even to submit 
to present restraint that he may be free from apprehension respecting 
the future. It follows from this that he is disposed to guard what 
he possesses or has the feeling of property, and that he is ready to 
barter a portion of what he has collected for other objects of desire 
not immediately within his own reach. The considerations that 
labour or effort of some kind is the means of obtaining whatever we 
desire, that what we obtain we regard as belonging to us, or as pro- 
perty, and that we are disposed to barter, to which may be added that 
what we have already secured makes our further exertions more 
effectual, lie at the foundation of all inquiries in political economy. 
We have to do with man as a being seeking means of happiness, and 
by the faculties he possesses led in its pursult to labour, to appropri- 
ation, to accumulation and to barter. By reasoning on what belongs 
to our condition, and by experience, we Jearn the circumstances most 
favourable to the acquisition of wealth, the proportions in which it is 
naturally distributed among parties uniting in different ways for its 
production,— the natural laws regulating exchanges, and the effects of 
attempts at interfering with the natural course of things by govern- 
ments. ‘The rules at first laid down from notions of what would be 
desirable results, with imperfect observation, would be often errone- 
ous, always rude, but time would clear away one error after another, 
truths would by degrees come to be viewed in their connections, and 
gradually a body of related principles would be elicited, forming a 
science, and fitted to afford useful practical guidance as well as en- 
lightened general views of what is passing amongst our fellow men. 
Those who deny the conclusions of political economists, must either 
object to some specific principle as being a false deduction, in which 
case they have to show by fact and reasoning that it is not properly 
established, and is no part of the genuine science, or else they must 
maintain that there are no materials for constructiug a science ; that 
there is no uniformity of results in classes of cases ; that there are no 
fundamental principles of human nature bearing upon the acquisition 
and distribution of wealth, and that no general results of experience 
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can be obtained or applied. If a man takes the first course he may 
possibly be right, since there can be no pretensions to infallibility, 
and arguments that have any appearance in their favour should be 
weighed and their character fully tested, but if he is led to oppose 
the united opinions of the very able men who have been the founders 
and chief teachers of political economy in the important cases in which 
they are almost agreed, the presumption is greatly against him. If 
he takes the second course, I submit that he plainly manifests igno- 
rance of human nature and social history to such a degree, as scarcely 
to be worthy of any attention. All history derives its interest and 
value from its exhibiting the common tendencies and dispositions of 
human nature, acting under varying circumstances and modified by 
the genius and education of the individual. The rejection of prevail- 
ing tendencies and generally operative motives would make the whole 
a mass of confusion, from which we could learn nothing, and which 
would cease to interest us,—and even the fiercest opponents of the 
conclusions of political economy have their own opposing theories, 
which they believe to be drawn from experience. The question is 
not, therefore, as to the existence of useful principles, but as to how 
they are to be sought, and where they are found. Now, what the 
political economist asks is, not that his special views shall be received 
as constituting a science, but that all the facts bearing on every 
doubtful question may be collected, compared and harmonised, so as 
to yield a consistent result —he proposes extended observation—pos- 
sibly in some cases, experiment,—as the means of arriving at truth, 
and employing these under the guidance of reason, and with regard 
to well-ascertained common principles of human nature, he cannot 
despair of ultimate success, though misapprehensions or interested 
perversions of facts may cause obscurity foratime. There is another 
point of view from which it may be useful to regard the subject be- 
fore we conclude. We often hear certain objections made to the 
science in general, or to some of its supposed results, which those 
who bring them forward seem to consider as sufficient to excuse their 
bestowing any further attention on the subject, and I would not pass 
these by without some notice. A favourite objection is that the 
political economist is a theorist, and that practical men are the pro- 
per judges on the questions upon which he undertakes to decide. I 
might answer that some of the most eminent political economists 
have been men extensively engaged in mercantile and monetary 
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transactions, and who have specially manifested practical knowledge 
and skill ; that others of them with great intelligence and sagacity, 
whilst free from the personal interests that may be conceived some- 
times to warp the judgment, have had most eminent opportunities 
from intercourse with practical men in different countries and in 
different pursuits, of collecting the opinions best worth consideration, 
80 as really to know much more of business transactions, and what 
affects them, than any ordinary merchant, manufacturer or dealer, 
however careful an observer within his own sphere, can pretend to ; 
but it may be better to ask what is meant by theory, and what are 
its relations to every branch of human knowledge? Detached facts 
are of little use, and if conjectural relations among them are sup- 
posed, these constitute only an hypothesis, which may be useful in 
guiding further research, but can seldom be relied upon with any 
confidence. As knowledge increases we obtain, as the result of ob- 
servation and reasuning, general expressions, forming principles or 
laws which show us in relation to the subject in hand what may be 
expected in certain circumstances—what consequents must attend 
given antecedents. These collected and arranged constitute the 
theory of the subject, and it is difficult to coneeive how it can be 
otherwise than the proper and only safe guide to practice. It is 
quite true that the actual business of life often requires a union of 
considerations drawn from several different kinds of knowledge, and 
if a man-studies one of them in his closet and applies its theories 
without regard for other branches equally necessary, Le may make 
gross blunders, aud you might possibly express their source by call- 
ing him a mere theorist ; but is this any reproach to sound theory, 
or any proof that it is useless, or that we could do without it? A 
practical man is understood to mean one who has been placed, by 
circumstances, in a certain employment, and has acquired a certain 
facility in performing what it demands. From mere constant atten- 
tion to an Operation, with the desire to save himself trouble or 
increase his gains he may effect improvements, but not unfrequently 
attachment to the method he first learned, and the force of habit pre- 
vent his appreciating real improvements, and his attention is very 
apt to be confined to the routine of his own business, and to means 
of promoting his own immediate advantage, without extended inquiry, 
enlarged views, or fair consideration of the effect of what he desires 
on others. The practical man, as such, is not then precisely the 
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authority we should resort to in seeking to make arrangements for 
the general good. He may add to his practical experience much 
acquired knowledge, much study and much talent, but he then una- 
voidably becomes a theorist. He has endeavoured to bring together 
all the important facts relating to the subject, to see them in their 
real relations and to understand what they teach. He has become a 
man of science—a theorist—and as such deserves respect for his 
opinions, which his habit of attending to details of business would by 
no means command. The theory of any subject is the precise and 
orderly expression of all the truths in relation to it, by due regard to 
which, we should act wisely and accomplish our purposes, so far as is 
possible and consistent with moral considerations. The cry against 
theory is a very common one, but it means a cry against knowledge 
and improvement. Another grand objection to political economy is 
founded on the alleged cold-heartedness and inhumanity of the con- 
clusions to which it leads. I believe it may be the fact that political 
economists have shown, or supposed that they had shown, the inutil- 
ity and even very injurious consequences of certain modes and kinds 
of charity which are popular and much esteemed. A question is 
thus raised whether such acts are really charitable. The impulse of 
a kind heart and sympathetic feelings is not always to be implicitly 
trusted. If we would do good, we must consider and use our reason. 
To do what will cause extended evil, in order to gratify our own 
momentary feeling, cannot be justifiable. If the reasonings of the 
economist are wrong, and not supported by facts, the alleged bad 
consequences are not chargeable on the science, but on the mistakes 
ot individuals. If they are correct and wel) sustained, our object 
being the real and permanent good of our fellow creatures, we should 
be thankful for sound instruction, and correct our practice in accord- 
ance with juster views. Science enlightens and tends to good: ig- 
norance and error are the sources of evil. If any conclusions fall 
under our notice which startle us, let us examine their evidence and 
see whether they are deserving of our confidence. Should they be 
found so we can but rejoice at having obtained better guidance for 
our conduct. To object to science because we do not like what it 
teaches, is to make feelings formed in connection with previous 
opinions the test of the soundness of new conclusions. 

An objection to the science of political economy which undertakes 
to establish truths of general application, respecting commerce and 
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the various branches of industry, is often founded on the assumption 
that different nations have essentially different interests, so that 
what would be beneficial to one might be injurious to another, and 
therefore that there really can be no general principles, but trial, 
experience, and the prudence of those interested must decide what 
is good in each particular instance. It may be replied that, even 
granting the interests of some nations to be naturally opposed, they 
wust be so in consequence of certain circumstances of climate, pro- 
ductions, national character or mode of government, which may be 
understood and explained so as to bring the nations of the world 
into classes, the laws of economical science being definitely modified 
to meet the case of each class, and all sound opinions as to what is 
required for the general good, being still founded on a wide induction 
of facts, with proper care in tracing particular results to their real 
causes ; but, I believe, the more we examine the more completely we 
shall be convinced that economical science is based upon what is 
common to mankind in all circumstances, and gives us rules of gene- 
ral application,—that the more we study it the more thoroughly we 
believe that, as producers and exchangers of produce, there is one 
plan which suits us all,—that in peaceful intercourse we may 
help, but cannot injure each other, and that the intercourse which we 
are disposed to hold is the appointed means for diffusing the enjoy- 
ment of the productions of all climates, and distributing the blessings 
which flow from arts and industry, as well as those which luxuriant 
nature freely pours forth. Political economy has substituted for the 
narrow policy and mutual jealousies of former times, the principle 
that an industrious nation needs wealthy customers, and that the 
more other countries flourish the more certain it is that we can be 
useful to them and they to us, so that mutual interests should make 
each nation rejoice in others’ prosperity, and bind together the 
world in peace and harmony. This grand lesson of true science is 
becoming each day better and more widely understood, and will 
unite, we may hope, with more diffused sentiments of true religion, 
in checking the ravages of war, and disposing all the nations of men 
to kindly feeling and the interchange of benefits. Certainly the 
notions of necessary opposition of interests and natural enmities are 
as unphilosophical as they are unchristian, and an objection founded 
upon them will have no weight with liberal minds. 

I will, in conclusion, point out in a few words the reasons why this 
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science deserves general attention, and the claims it has on the espe- 
cial study of large classes of society. Since the conditions favoura- 
ble to the accumulation of wealth, the relations of capital and labour, 
the nature and principles of commerce, the effects of different modes 
of taxation which may be employed in raising the contributions 
required for the public service, the effects of attempts to direct 
industry into particular channels, or in any way to interfere with its 
freedom—the relation of different kinds of industry to the general 
good—the causes of poverty and the justice and utility of public 
action for its relief, are amoung the subjects of investigation belonging 
to this science, upon which it endeavours to throw the light of know- 
ledge and reason so as to elicit principles that may guide our course, 
it would be difficult to say who those are, who are not concerned in 
such inquiries. Undoubtedly the statesman to whom his fellow- 
citizens have committed the immediate control of public affairs: the 
merchant and manufacturer who risk their capital in the production 
or conveyance of what they believe to be in demand: the tradesman 
who would take an enlightened and well regulated interest in the 
prosperity of his class: the clergyman who represents, and to some 
extent directs the charitable feeling of those to whom he ministers, 
and would desire to express and guide it wisely: the lawyer who looks 
at his profession in a philosophic spirit, and studies the effects of 
those social regulations with which he is obliged to be peculiarly 
acquainted, are all of them bound to endeavour to know what can 
be known of political economy, and are urged by powerful motives 
not to neglect its study. It may be supposed that their employ- 
ments and the direction given to their thoughts, will necessarily 
make, at least the more intelligent and sagacious among them, good 
judges on the questions which may arise in their several spheres. 
The fact is on the contrary that their position exposes each class to 
peculiar prejudices and delusions, in order to dissipate which, a course 
of study is required which shall commence with first principles, 
consider the facts accumulated in their proper order and connection, 
unfold results argumentatively or historically, in cases where our 
selfishness cannot interfere, and deduce a series of well connected 
principles which may be taken as rules for action, to be authorita- 
tively applied where immediate inclination or the feeling of the mo- 
ment would lead us a different way. 

It may possibly be the case that thus far very few from among the 
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various classes referred to, have really engaged in these inquiries 
with any use of rational means and of the aids which are attainable. 
It may even be true that they often think they understand, and 
adopt very strong opinions when they have not endeavoured to col- 
lect various facts, and to systematise their knowledge, much less to 
estimate properly the views of the great men who have devoted their 
time and all their powers to the subject. If this be so, we have the 
less difficulty in understanding the prevalence of many social evils 
and the formidable checks to sogial progress; but having contended 
that there is a science awaiti@™ our study, and that equally personal 
interest, patriotism and benevolence, urge us to apply to it, whilst 
the grounds upon which some profess to despise it, are utterly 
untenable, 1 have fulfilled my present purpose, and I fear more 
than sufliciently trespassed upon your patience and indulgence. 


DESCRIPTIVE LIST OF THE PRINCPAL CANADIAN 
TIMBER TREES. 


BY CHARLES ROBB, C. E. 
HAMILTON, C. Ww. 





In the present crisis in the history of Canada, the economic value 
of her various natural productions justly occupies a large share of 
public attention. As a slight contribution towards the general 
stock of useful knowledge on this head, the subjoined list of our 
principal timber trees has been drawn up. 

It has been the aim of the compiler to exhibit in a concise and 
conveniert form all the most interesting and valuable facts relative 
to the growth and distribution of the various trees—the purposes 
to which their respective products in the shape of timber or otherwise 
are or may be applied in the arts—and the nature and qualities of 
the timbers generally. It may be hoped that such an exposition of 
the value of our magnificent forests may conduce, in some measure, 
to a higher appreciation of their products—either as articles of 
export, by shewing the uses to which they may be applied in foreign 
countries—or as materials for our native industry, by pointing out 
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the various applications of similar materials to the arts in other 
countries. ® 

Canada is said to produce about seventy kinds of timber trees, of 
which at present we make profitable use of not more than eight or 
ten, the rest being left to absolute decay. Her forests extend over 
about 360,000 square miles, aud are unrivalled throughout the 
world for the variety of species, aud more particularly for the size 
of the timber of full growth. Of sixty-four samples sent to the 
Paris Exhibition of 1855, by Mr. Andrew Dickson, of Kingston, 
one half were collected from an area of one hundred acres. The 
trees which we find most generally in our woods are, the oak, beech, 
maple, iron-wood, elm, birch, ash, pine, hemlock, tamarack, cedar, 
poplar and bass-wood. All these trees attain to a considerable size, 
and grow, to a greater or less extent, in all parts of Canada except 
on the coast of Labrador, where the only trees that thrive are the 
white birch, the fir, spruce, beech, aud one of the varieties of pine. 
The trees of smaller growth common to all the country are the 
hickory, willow, alder, -wild-cherry, dogwood, sassafras, and a few 
others. The black walnut, tulip-tree and chestnut are confined ex- 
clusively to the western peninsula, Oak and elm are more abun- 
dant and of better quality in Canada West than in the eastern part 
of the province; but all the other woods attain greater perfection 
in Canada East. 

It is a lamentable circumstance that materials, which in Europe 
are so highly esteemed and valued, should in this, the country of 
their production, be burnt up as fire-wood or left to rot on the ground. 
Hickory, beech, maple, birch, bass-wood, and white-wood are unsur- 
passed by any other timbers for their various useful qualities; and 
yet the exports at Quebec consist almost exclusively of pines, oak, 
elm, ash and tamarack ; the latter having only come into demand 
within the last few years. Asa remedy for this state of things, the 
attention of parties interested is directed to the recommendations 
contained in the Hon. Mr. Taché’s Report of “Canada at the 
Universal Exhibition of 1855.’’+ 





* The chief authorities consulted are Dr, Gray’s “Manual of the Botany of the Northern 
United States,” and Holtzapffel’s Turning and Mechanical Manipulation ;” supplemented by 
the author’s practical knowledge of the subject. 


¢ See Canadian Journal! for 1857, page 37. 
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LIST OF WOODS, 
N.B.— The relative values of a given bulk, say a cord, of the various descriptions of 
woods when used as fuel, are stated in reference to shell-bark hickory as the standard, 


equal to 100. 
1. Appts Tare. Pyrus coronaria. 


vat. Ord. Rosacea, Sub. Ord. Pomacex. 

Occurs in glades; not very common in Canada. The woods of the wild apple 
trees are in general pretty hard and close, and of red brown tints, mostly lighter 
than the hazel nut. The butt of the tree only is used. It is generally very 
straight and free from knots up to the crown, whence the branches spring. The 
apple tree splits very well, and is one of the best woods for standing, when it is 
properly seasoned ; it isa clean-working wood, and being harder than chesnut, 
sycamore or limetree, is better adapted than they for screwed work, but is inferior 
in that respect to pear tree, which is tougher. 

Specific gravity 0.65; weight of cubic foot 40 Ibs. 

Value for heating purposes 70, 

2. Wurre Asn. Frazinus americana. 
Nat. Ord. Oleacea. 

A large forest tree, with grey furrowed bark, smooth greenish-grey branchlets 
and rusty colored buds ; flowersin April and May; occurs commonly in all rich and 
moist woods. The timber is much valued for ite toughness and elasticity ; ex- 
cellent for works exposed to sudden shocks and strains, as the frames of machines, 
wheel-carriages, agricultural implements, the felloes of wheels, and the inside 
work of furniture &c.; also for handepikes, billiard cues, fishing rods, hammer 
handles, rails for chairs, and numerous similar works, which are much stronger 
when they follow the nataral fibre of the wood. The young branches serve for 
hoops for ships’ masts, tubs, churns, &c., also for coarse basket work. There are 
six species of ash found in America, of which the white ash is by far the mgm 
valuable, and is yielded in much greater abundance in Canada than in any other 
part of the American continent. It grows rapidly, and -the young wood is much 
more valuable than that of old trees, Ash soon rots when exposed to damp, or 
alternate dryness and moistare ; but is tolerably durable in a dry situation. 

Specific gravity 0.616 ; weight of eubic foot 40 lbs. 

Value for heating purposes 77. 

8. Rep Asa. Frazinus pubescens. 
Nat. Ord. Oleacea. 

A smaller tree than the white ash, of much more rare occurrence, and furnish- 
ing much less valuable timber, which, however, is applied to similar uses. The 
usual height is about 60 feet, with a straight trunk covered with bark of a deep 
brown color. 

Specific gravity 0.7 ; weight of cubic foot 40 Ibs. 

4. Swame Ass. Frazinus sambucifolia, 
Nat. Ord. Oleacea. 

Tree rather small, occurs in swamps and along streams and commonly distri- 
buted. Timber not of much value ; its soft tough wood easily separable into thin 
layers ; used for coarse basket work, chiefly by the Indians, 
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It resembles the red ash so as often to be confounded with it’ The timber 
posesses the property of being very durable under water. 

Specific gravity 0.7; weight of cubic foot 40 Ibs. 

5. Basswoop. Tilia americana, 
Nat. Ord. Tiliacea. 

This tree, which belongs to the same genus as that called the lime tree or 
linden in England, is highly ornamental, and grows abundantly in the rich woods 
of Western Canada. Flowers in May and June, and attains a great size. The 
wood is very light colored, firm and close in the grain, and when properly 
seasoned is not liable to warp or split. It is as soft as deal, and is used in the 
construction of piano fortes and other musical instruments, and for the cutting 
boards for curriers, shoemakers, &c., as it does not draw or bias the knife in any 
direction of the grain nor injure its edge. It turns very cleanly, and is much used 
for manufacturing bowls, pails, shovels, dc. It is also very suitable for carving, 
from its open texture and freedom from knots ; and, like the white wood, is much 
used for the pannelling of carriages, The inner bark is very strong and is man- 
ufactured into ropes. 

Outside wood contains 10 per cent. ; inside 4 per cert. potash. 

Specific gravity 0.48; weight of eabic foot 26 lbs. 

6. Wurre Bercn, Fagus sylvatica, 
Nat. Ord. Cupulifera, 

A tree of large dimensions, often rising to the height of 70 or 80 feet. It is 
distinguished from the red beech by the size, the lighter color of the bark and 
wood, The wood is also of more difficult cleavage, of greater compactness and 
strength, and preferable both as timber and for fuel. for which latter purpose 
the beech is most extensively employed, though it, as well as the maple and 
hickory, seems to be much too valuable a material for other purposes to be 
sacrificed to this meaner use. 

Specific gravity 0.672; weight of cubic foot 48 Ibs. 

Value for heating purposes 65. 

7. Rep Berou. Fagua ferruginea, 
Nat. Ord. Oupulifera. 

Mean dimensions of grown tree, 44 feet high and 27 inches diameter. It occurs 
commonly io all rich woods, flowering in May. The timber is not so much valued 
in America as in Europe, being mostly used here for piles in wet foundations, 
for which it is very well adapted, as also for firewood. It is well adapted, from 
ite uniform texture and closeness of grain, for in-door works, as the frames of 
machines, common bedsteads, and furniture. It is much used for planes and 
other tools for carpenters ; also for lathe-chucks, keys and cogs of machinery, 
shoe lasts, toys, brushes, handles, &c. It is also very suitable for carved moulds 
for picture frames, and for the large wooden letters used in printing. The 
wood is liable to be attacked by worms when stationary, as in framings ; but tools 
kept in use are not thus injured. It is easily worked, and may be brought toa 
very smooth surface. 

Specific gravity 0.672; weight of cubic foot 41 lbs. Outside wood contains 
12 per cent.; heartwood 4 per cent., potash, 
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8. Bioz Bescon. Carpinus americana. 
Nat. Ord. Oupulifere, 

Called also American Hornbeam, or Water Beech ; also, indiscriminately with 
No. 21, receives the name of Ireawood. Common along streams. Tree 10 to 20 
feet high, with ridged trunk, and very hard whitish wood. Excellent for cogs of 
wheels, and any purpose requiring extreme hardness. Bark, light grey or ash- 
colored. The generic name carpinus, is derived from two Celtic words signifying 
wood, and the Ahead implying wood fit for making yokes for cattle, to which use 
this timber is particularly adapted, being very fine grained, compact aod bard. 
Sometimes called in Canada Yoke Elm. This wood is much esteemed as fuel, 
theegh much too valuable for this purpose. 

Specific gravity 0.79; weight of eubic foot 47 lbs. 

Value for beating purposes 65. 


9. Warre Bincn. Betula alba (populifolia/) 
Nat. Ord. Betulacea. 

A small slender very graceful tree; grows on poor soils; bark chalk white, 
separable into thin sheets like paper. Wood, fine-grained and very tough, but 
not durable. The bark is used by the Indians for their light canoes, 

Specific gravity 0.5; weight of cubic foot 32 Ibs, 

Value for beating purposes 48. 


10. Brack Brace. Betula nigra (lenta/) 


Nat. Ord. Betulacea. 

A rather large tree, with reddish-browo bark, and compact light-colored wood. 
Oceurs chiefly on low river banks. It is an excellent wood for the turner, being 
light colored, compact and easily worked. It is considerably used in farniture ; 
some of the wood is almost as handsomely figured as Honduras mahogany, and 
when colored and varnished is not easily distinguished from it. It is not however 
very durable. 

The bark is remarkable for being harder and more durable than the wood 
itself, being used by the Indians and backwoodsmen as tiles for roofs, shoes, 
hats, &c.. and for canoes and boats. Birch is used extensively by cabinet-makers 
and carriage builders, and is exported to Europe to a considerable extent. In 
frames of ships and for parts under water it is more used as it becomes better 
kpown. No wood is better adapted to sustain shocks anc frictions than birch of 
good quality. This wood is much used in this country for firewood. Has a 
most extensive geographical range. Sap saccharine. 

Specific gravity 0.65 ; weight of cubic foot 40 lbs. 

Value for heating purposes 63. 

11. Burreawor. Juglans cinerea (cathartica / ) 
Nat. Ord. Juglandacea, 

This tree belongs to the same genus with Juglans nigra, or the black walout— 
whieh see. Grows commonly in rich woods. Flowers in May, and fruit ripe in 
September. Grows from 80 to 50 feet high, with grey bark, and widely spreading 
branches. Wood lighter colored than black walnut, and not so valuable,. but 
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resembles it in most of its qualities. From the bark is extracted an excellent 
cathartic. Iam not aware to what extent walnut timber is exported, but I 
believe, that were its qualities better known in the mother country and 
throughout the world, it would be more highly appreciated. It does not work 
quite so easily as mahogany, but may be brought to a smoother surface, and 
it shrinks very little. Bark used in dying. Sap saccharine. 

Specific gravity 0.496; weight of cubic foot 26 lbs. 

Outside wood contains 4.42 per cent, potash ; inside wood 1.42 per cent, 

Value for heating purposes 51. 


12. Cepan. Thuja occidentalis. 
Nat. Ord. Conifera. 

The species of cedar occurring in Canada and commonly called the white cedar, 
forming the “cedar swamps.” It grows also on cool rocky banks, Tree, 20 to 
50 feet high, straight with recurved branches, yielding a pungent aromatic oil ; 
wood, light and soft and coarse grained, but exceedingly durable. It is much 
used in the framework of buildings, and the upper timbers of ships. When set in 
the ground as posts for fences or gates, &e., it is almost indestructible ; and is most 
extensively employed for such purposes. For the same reason it is used for 
railway ties, but is objectionable on account of its softness and openness of fibre, 
preventing the firm adhesion of the spike, It is much esteemed for making split 
laths—known as cypress laths. 

Specific gravity 0.458; weight of cubic foot 26 lbs. 

Value for heating purposes 51. 


13. Ouerny. Padus (Cerasus?) serotina, 
Nat. Ord, Rosacea, Sub. Ord. Amygdalea. 


A fine large tree, growing sometimes to the size of 20 or 24 inches, but more 
frequently half that size. Grows commonly in all woods. It yields a hard close- 
grained timber, of a pale red-brown, and is valuable to the cabinet maker ; when 
stained with lime, and oiled or varnished, it closely resembles mahogany. Is 
much used for common and best furniture, and chairs, &e. The Spanish American 
cherry-tree is very elastic, and is used for felneca masta. The bark has a strong 
bitter taste, and has been used in medicine as a tonic. 


Specific gravity 0.56 ; weight of cubic foot 34 lbs. 


14, Cursxur. Castanea vesca, 
Nat. Ord. Cupulifera, 

A large tree, mean height 80 feet; diameter about 3 feet ; is very long-lived and 
durable. Occurs in rocky or hilly woods; common. Flowers in June and July. 
It yields a light, coarse-grained wood, not unlike the white oak, The young 
wood is very elastic, and is used for the rings of ships’ masts, hoops for tubs, 
churns, 4c., and the old wood is considered to be rather brittle. The nuts are 
much esteemed, and those of the American variety are smaller, but much sweeter 
than the Earopean. The wood is strong, elastic, light and very durable; well 
adapted for posts set in the earth, dc. A post of chesnut has been taken up out 
of the ground after having staid there 40 years. Chesnut is easily distinguishable 
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from oak, in having no large transverse septa—though in every other respect 
the two woods are remarkably similar in texture and color. Unlike most other 
woods chesnut, when strained to its breaking pitch, gives way without any warning, 
more in the manner of metals than woods. 
Outside wood contains 4.56 per cent. of potash ; inside wood 2.73 per cent. 
Specific gravity 0.5; weight of cubic foot 32 lbs. 


Value for heating purposes 52. 


15. Doewoon Cornus ft rrida 
Nat. Ord. Cornacee. 


‘alled aleo Cornel] —the name being derived from the Latin cornu, a horn 
alluding to the hardness of the wood. Occurs in rocky woods, but rarely in our 
latitudes, more common southwards. Tree 12 w 30 feet hich, flowers in May and 
June, very showy in flower, and scarcely less so in fruit. Wood very hard, but 
at the same time tough, and is used for making mallets (being also very heavy). 
It seems well adapted for many purposes for which boxwood is employed, as seales 
and measuring rules, paper cutters, &c. 

It isso remarkably free from silex that splinters of the wood are used by 
watchmakers for cleaning out the pivot holes of watches, and by the optician for 
removing the dust from small deep-seated lenses. The trunk is covered with a 
peculiarly rough but soft bark, which is extremely bitter, and is used in medicine 
as a tonic. 

Specific gravity 0.78; weight of cubic foot 50 lbs 

Value for beating purposes 75. 


16. Rock Eim. Ulmus racemosa. 
Nat. Ord. Ulmacea. 


A small or middle-sized tree, with tough reddish wood and a very mucilaginous 
inner bark ; flowers in March and April. Rare and valuable, being held in high 
esteem for piles. It is not liable to aplit, and bears the driving of nails and bolts 
better than any other timber, and is exceedingly durable when constantly wet ; it 
is therefore much used for the keels of vessels, and for wet foundations, water- 
works, piles, pamps, and boards for coffins ; from its toughness, elm is selected for 
naves of wheels, shells for tackle-blocks and sometimes for gunwales of ships, and 
also for many purposes of com-non turnery, as it bears very rough usage without 
splitting. 

There are four species of elms indigsnons to North America. 

Speeifie gravity 0.59; weight of cubic foot 36.75 lbs. 


17. Swawr Ecu. Uimus americana. 
Nat. Ord. Uimacea. 

Grows in moist woods, especially along rivers in rich soil, and is very common. 
A large and well known ornamental tree, with spreading branches and drooping 
branchlets ; flowers in April. Timber by no means so valuable as that of rock 
elm, though partaking of its characteristics. It is much sought on account of the 
mucilage of the inner bark. 

The timber of the elm is perfectly durable when kept dry, but not when ex 














CANADIAN TIMBER TREES, 35 


posed to the weather. It twists and warps much in drying, and shrinks very much 
both in length and breadth. It bears the driving of bolts and nails better than avy 
other timber. The American elm is preferred to the English by wheelwrights, 
Specific gravity 0.54; weight of cubic foot 35 lbs. 
Value for heating purposes 58, 


18. Hawraory. Cratequs tomentosa. 
Nat. Ord. Rosacea. Sub. Ord. Pomacea. 

A tall shrub or low tree, growing commonly in thickets, flowering in May aad 
June. None of the thorns exceed the height of 20 feet; consequently, as simber 
the wood is of little value, The generic name is derived from a Greek word 
signifying hard, on account of the extreme hardness of the wood of some of the 
species, 

Specific gravity 0.75; weight of cubic foot 46 lbs. 


19. Hemioox. Abies canadensis. 
Nat. Ord. Conifer. 

A large tree, when young the most graceful of spraces. Occurs in hilly or 
rocky woods; very common in Canada. It has a light spreading spray and delicate 
foliage, bright green above, silvery underneath. Timber very coarse grained and 
poor, but seems well adapted for resisting the effects of moisture, dc. for which 
reason it is used for railway ties, Attains a height of 70 to 80 feet, with a 
trunk unusually large in proportion, covered with a rough bark which is used 
extensively in tanning. This timber is not liable to be attacked by rats or other 
vermin. 

Specific gravity 0.45; weight of cubic foot 26 lbs. 


29, Hicxorny. Carya alba, 
Nat. Ord. Juglandacea, 


A large tree, sometimes exceeding three feet in diameter ; grows commonly in 
rich moist woods ; flowers in May and sheds nuts in October. The old trunks very 
rough-barked ; wood most valuable as timber and for fuel; while the fruit furnishes 
the principal hickory nuts of the market. The wood of young trees is exceed- 
ingly tough and flexible, and makes exceilent handspikes, axe and pickaxe handles, 
and other works requiring elasticity. The bark of the hickory is recommended 
by Dr. Bancroft as a yellow dye. 

There are seven species indigenous to North America, The wood of this species 
is also well adapted and sometimes employed for making the keels of vessels. It 
is the heaviest of all our woods, as will be observed by comparing the specific 
gravity with that of oak or any others of our list. Hickory contains of potash 20 
per cent. in the inside, and 7.5 per cent. outside. 

Specific gravity 0.929; weight of cubic foot 58 lbs. 

Value for beating purposes 100. 

21, Iron Woop, on Hor Horxeeam. Ostrya virginica. 
Nat, Ord. Cupulifera. 

A slender tree, occurring not rarely in rich woods, varying from 20 to 40 

feet high; bark brownish, and finely furrowed ; foliage resembling that of the 
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beech. Flowers in April and May, and fruit full grown in August, presenting a 
similar appearance to the hop. Wood very hard and heavy, used for making 
handspikes and levers, hence the name lever wood, sometimes applied to it. 
The bark is remarkable for its fine narrow longitudinal divisions. 

The heartwood contains not less than 14.55 per cent. of potash. 

Specific gravity 0.76; weight of cubic foot 47.5 lbs. 

22. Martx. Acer saccharinum. 
Nat, Ord. Sapindacea. Sub. Ord. Aceracea 

A large handsome tree ; from its elegance, and from its abundance in Canada, 
the leaf of the maple bas been adopted as the national emblem. Occurs 
abundantly in all rich woods ; flowers in April and May, and attains a great size. 
The timber is very beautiful, and is distinguished as bird's eye maple, and mottled 
or curly maple. The latter is principally used for picture frames, the former is 
full of small knots, that give rise to the name; the grain varies according as 
the saw has divided the eyes transversely or longitudinally; thus pieces cut out 
in cireular sweeps, as chair backs, sometimes exhibit both the bird’seye and 
mottled figures at different parts. Much sugar is made from this variety of 
maple. The less ornamental portions of the timber are much used for house 
carpentry and furniture, while as fuel its quality is unsurpassed. 

Potash in outer layers 8.77; in inner 4.21 per cent. 

Specific gravity 0.6; weight of cubie foot 38 Ibs. 

The Curly Maple is properly Acer rubrum. 

The Soft Maple, Acer dasycarpum, is a fine ornamental tree. 

Valve for beating purposes—hard maple 60; soft 54. 

23. Warre Oak. Querews alba. 
Nat. Ord. COupulifera. 

A well known and invaluable large tree, widely distributed in all rich woods; 
flowers in spring and sheds nats in October. There are not fewer than eighteen 
species of oak found in North America, but of all these the timber derived from 
this species approaches nearest to the English oak, which Is probably more durable 
than any other wood which attains the same size, This timber is largely ex- 
ported to England and the West Indies. 

It is a most valuable wood for ship-building, carpentry, frames to machines, and 
works requiring great strength or exposure to the weather; also for staves of casks, 
spokes of wheels generally, and naves of waggon wheels, trenails, and numerous 
small works. On account of its capability of resistance to atmospheric influences 
it is much used in Canada and the Northern States of the Union for railway ties. 
Bark useful in tanning and io medicine. This timber is very tough and pliable, 
but is difficult to work, and is very liable to warp and split in seasoning. It is 
jess durable than British oak, but it is of much quicker growth, 

Specific gravity 0.84; weight of a cubic foot 50 Ibs., fally seasoned. 
Potash obtained from outer wood, 13.41; from heartwood, 9.68 per cent. 
Value for heating purposes 81. 
24. Rep Oak. Quercus rubra. 
Nat. Ord. Cupulifera. 

A good sized tree, with reddish, very porous and coarse grained wood, of little 

value as timber. Flowers and sheds acorns at same seasons as the white oak ; 
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grows in rocky woods—common, It isa lofty, wide-spreading tree, about 70 feet 
in height, with a diameter of 8 or 4 feet. The bark is extensively used in tanning, 
and the wood is mostly emplvyed as fuel. This tree grows very rapidly and the 
timber is light, spongy, aud not very durable. Oak timber generally sbrinks about 
ove thirty-second part of its original width in seasoning, acccording to most 
accurate experiments. 

The outaide wood yields 20.5 per cent. and the inside 14.79 per cent. of potash. 

Speeific gravity 0.675; weight of cubic foot 40 lbs. 

Value for heating purposes 69. 


25. Swamr Oak. Quercus discolor. 
Nat. Ord. Oupulifera. 

A very handsome middle-sized tree; grows abundantly in low alluvial grounds 
and along streams; light and elegant foliage; the sinuses of the leaves reaching 
three-fourths of the way to the midrib. The timber is better than that of the red 
oak, but greatly inferior to the white. The specific name discolor, or bicolor as 
it is called by some botanists, is derived from the circumstance of the remarkable 
appearance presented by the rich and luxuriant foliage, which is smooth and green 
above, and downy white beneath. 

Specific gravity 0.675; weight of cubie foot 40 lbs. 


26 Yetiow Pine. Pinus mitis. 
Nat. Ord, Conifera. 

A very well-known and valuable tree; grows in dry and sandy soils, common 
in all parts of the continent. Blossoms developed in spring, and cones commonly 
maturing in the autumn of the second year; the cones rarely exceed two inches 
long. Tree from 50 to 60 feet in height, producing a durable, fine-grained, 
moderately resinous timber, valuable for flooring and many other purposes in 
house carpentry and in cabinet making, It is also much used in America for 
ship-building purposes, 

Specific gravity 0.52; weight of cubic foot 30 Ibs. 

Value for heating purposes 54. 


27. Rep Pine. Pinus resinosa, 
Nat. Urd, Conifera. 

The names commonly applied to the various species of pines refer to the colors 
of their respective timbers, which vary from white to dark red, according to the 
greater or less quantity of resinous matter or turpentine which they contain. The 
present species contains more than the yellow and less than the pitch pine. Grows 
in dry woods commonly; attains a height of from 50 to 80 feet, develops buds 
and cones same as the yellow pine. This species is commonly, though erroneously, 
ealled the Norway pine in this country. Bark smoother and of a clearer red than 
other pines. This pine affords a fine grained resinous timber, of much strength 
and durability, and highly valued in architecture. It isa very heavy material. 
and is apt to become brittle when very dry. On account of the resin which it 
contains, it is somewhat difficult to plane. 

Specific gravity 0.66 ; weight of cubic foot 40 lbs. 

Value for heating purposes 50, 
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28. Wars Pree. Pinus strodus. 
Nat. Ord. Conifera. 

A fine, tall and handsome tree, occurring in cool and damp woods, northwards ; 
attains frequently a height of from 120 to 160 feet, in a single straight column in 
the primitive forests, and is invaluable for its soft and light white or yellowish 
wood, which in large trunks is nearly free from resin. It is largely imported into 
England, where it is commonly called the “ Weymouth pive.” This is the most 
esteemed and generally useful variety of pine timber produced in this country, 
being admirably adapted for frames of buildings, bridges, and structures of all 
kinds. The lange trunks are in great request for the mastsof ships. The facility 
with which this wood is wrought to the required forms constitates, together with 
its durability, its chief value. It is imported into Eagland both in the form of 
planks and logs, chiefly the latter, which are often more than 2 feet square and 50 
feet long. 

Specific gravity 0.46 ; weight of cubic foot 29 lbs, 

Value for beating purposes 45. 

29. Portar. Populus canadensis. 
Nat. Ord. Salicacea. 

Called also cotton wood. A large tree, 80 feet high and upwards, occurring on 
the margins of lakes and streams. The timber is soft, light, easy to work, suited 
to carving, common turnery, and works not exposed to much wear. Is very durable 
when kept dry, and does not readily take fire. The wooden polishing wheels of 
the glass grinder are made of horizontal sections of the entire stem, about one 
inch thick, as from ite softness it readily imbibes the polishing materials, The 
seeds are clothed with a white, cotton like down, which gives name to the tree. 
Buds sealed against the frost and rains with resin 

The well-known Lombardy poplar, Populus dilatata has been introduced from 
Europe as an ornamental tree, and is found in the vicinity of all old settlements. 
None of the species of poplars are fit for large timbers, 

Specific gravity 0.4; weight of cubic foot 25 Ibs. 

Value for heating purposes 52. 

80. Sassarnas. Sassafras officinale. 
Nat. Ord. Lauraceae. 

Grows abundantly ia Canada and in the Western States. Varies in height from 
10 to 50 feet. Is of little value va timber, but sometimes used for light ornamen- 
tal purposes on account of the fragrant odour. Every part of the tree has a 
pleasant fragrance, and a sweetish, aromatic taste, which ie strongest in the bark 
of the root. These qualities depend upon an essential oil, which may be obtained 
by distillation, and which is highly valued in medicine, acting as a stimulant to 
the circulation, especially of the capillaries. 

Specific gravity 06; weight of cubic foot 37 Ibs. 

Value for heating purposes 59. 

$31. Svoamone. Platanus occidentalis. 
Nat. Ord. Platanacea 

Called also plane-tree or bulton-wood, this latter name being derived from 

the shape of the heads of the flowers, which are produced in May. It occurs on 
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alluvial river banks westwards, and is a very large and well known tree, 
with a white bark, separating easily into thin brittle plates. It yields a very 
clean wood, somewhat softer than beech, but rather disposed to brittleness. 
The colour of young syeamore is silky white, and of the old, brownish white ; 
the wood of middle age is intermediate in color and the strongest. Some of 
the pieces are very handsomely mottled, Used in furniture, chiefly for bed- 
steads, and for piano-fortes and harps; cuts into very good screws, and is used 
for presses, dairy utensils, windlasses, wheels and blocks. 

The plane-tree is by far the largest, (though not the loftiest) tree of the 
American forests. Trunks are sometimes found in the Western States measuring 
40 to 50 feet in circumference. 

Specific gravity 0.5; weight of cubic foot 28 lbs. 

Value for heating purposes 52. 


82. Tamarack. Lariz americana, 
Yat. Ord. Conifera. 

A slender tree, with heavy, close grained wood and slender horizontal branches ; 
height usually from 20 to 50 feet. Occurs in low wet lands, forming “ tamarack 
swamps.” The timber has not until of late years been much esteemed, but next 
to cedar seems best adapted for underground works. It combines lightness 
strength, and durability to a remarkable degree. Called also Hackmatack and red 
spruce. This timber has recently come into great demand in England for many 
purposes in ship building, combining as it does the most valuable qualities of 
many others. The best oak is superior to it only for the outside work of a ship 
where it is exposed to violent shocks or friction. For knees, bends, garlands, &. 
of a ship it cannot be surpassed. 

Specific gravity 0.6; weight of cubic foot 35 Ibs. 


88. Buack Watnut. Juglans nigra. 
Nat. Ord. Juglandacea. 

A large and handsome tree with brown bark, and valuable purplish-browa 
wood, turning blackish with age. Occurs in rich woods; flowers in May, fruit 
ripe in October. The timber is fine grained, beautifully veined, and perhaps 
the most valuable for furniture of any of the North American woods. The wood 
of another species, J. regia, which, however, does not oceur in America, is that of 
which gun stocks are mostly made. The Juglans nigra is a common tree in the 
middle and western States of the Union, but is rather rare in Canada, being 
confined to the western districts. It rises 60 w 70 feet high, with a diameter of 
$ or 4 feet. This wood is very durable and not affected by worms, and is strong, 
tough, and not liable to split. It is much used for furniture in the form of veneers. 

Specific gravity 0.5; weight of cubic foot 30 lbs. 

Value for heating purposes 65. 


34. Wate Wittow. Saliz alba. 
Nat. Ord. Salicacea. 

A familiar tree, of rapid growth, attaining a height of 50 to 80 feet ; originally 
from Europe. The timber is, perhaps, the softest and lightest of all woods, for 
which qualities it is most valuable for some purposes The color is tolerably 
white, inclining to yellowish grey. It is planed into chips for hat boxes, baskets, 
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and wove bonnets. It has been attempted to be used in the manufacture of paper, 
small branches are used for hoops of tubs, &c.; the larger wood for cricket bate, 
From its lightness it is sometimes used, in this country, for waggon axles. From 
f the facility with which it may be bent without breaking, it is in demand for 
boxes for druggista, perfumers, éc. 

Specific gravity 0.4; weight of cubic foot 24 lbs. 

35. Warre Woop. Liriodendron tulipifera. 
Nat. Ord. Magnoliacea. 

Called also the Tulip tree, and sometimes, though erroneously, Yellow Poplar. 
A remarkably beautiful tree, probably, taking all the dimensions, the largest we 
; have in the Province. It attains a height of 140 feet, and the trunk is sometimes 
found as large as 8 feet in diameter in the Western States. It is extensively 
diffused, occurring in rich soils, and is most abundant in the western peninsula 
of Canada. Flowers io May and June. Trunk nearly cylindrical, and of uniform 
thickness to the height of 60 or 70 feet. But for the difficulty of raising, this 
would form probably the finest ornamental tree we have. The timber is valuable 
for building and cabinet purposes, forthe latter probably more used than that 


of any other tree except the white pine. From its cleanness and freedom from 
knots, and non-liability to warp or shrink, it is much used in railway car and 
carriage building, chiefly for the pannelling, being both easily wrought and durable 


a se 


and susceptible of a fine polish. 
Specific gravity 0.5 ; weight of cubic foot 30 Ibs. 
Value for heating purposes, 52. 
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REMARKS ON THE FAUNA OF THE QUEBEC GROUP OF 
ROCKS, AND THE PRIMORDIAL ZONE OF CANADA. 
ADDRESSED TO MR. JOACHIM BARRANDE. 


BY SIR W. E. LOGAN, 
' DIRECTOR OF THE GEOLOGICAL SURVEY OF CANADA. 





[ A question of great geological interest, relating to the occurrence in Canada, of 
q a Primordial Zone—synchronous, or partly so, with that recognised by Barrande 
' in Bohemia, by Angelia in the Scandinavian Peninsula, and by the Officers of the 
J British Survey, under Sir Roderick Murehison, in England—has occupied for 
some time the attention of our leading Geologists. More than two years ago, the 
able Palwontologist of our Geological Survey, felt constrained to acknowledge, on 





* Under this head we intend to insert in the Jowrnal, from time to time, original transla 
tions of interesting papers, from the Comptes Rendus, the Annales des Sciences Naturelies, 
Poggendorff’s Annalen, and other French and German periodicals; together with occasional 
articies extracted from the proceedings of the Royal Society and other sources of a less ac- 
cessible kind —E. J. C. 
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fossil evidence, the existence of the upper part of this primordial zone in strata pre- 
viously referred to a higher place in the series; and this view was much confirmed, 
as well as forced upon the attention of others, by the subsequent announcement of 
Oleni in strata which seemed to be of the same horizon in Vermont. Descriptions by 
Prof. Hall, of these Trilobites (then referred to the upper part of the Hudson River 
group), will be found in Volume IV. of the Canadian Journal, page 491. When 
the knowledge of these forms reached Barrande, he boldly declared his conviction, 
that too high a position had been accorded to the rocks from which they were 
procured. If this assumed position could be maintained, the limits of his primor- 
dial zone became altogether broken up. Under these circumstances, the accom- 
panying remarks addressed quite recently, by Sir William Logan to Mr. Barrande, 
and just issued as an independent publication, will be found of ro ordinary scien- 
tific interest. In Bohemia, the genus Paradozides, and in Sweden and England, 
Paradoxides and Olenus, constitute the more typical trilobitic forms of the primor- 
dial zone. These types, as yet, have not been recognised in Canada,—although 
Paradozides has been met with in Newfoundland and Massachusetts, (Canadian 
Journal, Vol. II, New Series, p. 49,) and Olenus in Vermont. We may yet 
expect to find them, however, in the dark shales which underlie the Quebec group ; 
and in this latter, Mr. Billings has already detected the genus Conocephalites, a 
marked type of the Bobemian zone, together with other related forms.—E. J. C.] 


MonTrREAL, 31st Dec., 1860. 
My pear Mr. BarRRAnps, 

Iam much indebted to you for your letter of the 6th August, 
which was accompanied by acopy of your communication to Professor 
Bronn of Heidelberg, dated 16th July. Agreeably to your request, I 
took an early opportunity of letting Mr. Hall have a copy of your com- 
munication to Professor Bronn, and he received it on the 11th or 12th 
September. 

I am of course aware, from the correspondence you have had with 
my friend Mr. Billings and myself, how far you are acquainted with 
our discoveries at Quebec. On two occasions, just previous to the 
receipt of your last letter to Mr. Billings (received the 8th November), 
I devoted the short time I could spare from other engagements con- 
nected with the Geological Survey, to farther researches at Point Levi. 
I have satisfied myself, notwithstanding the conglomerate aspect of the 
bands of rock which contain our new fossils, that the fossils are of the 
age of the strata. Without entering at present on minute details of 
structure, I may say that the chief part of the specimens found up to 
this time, are from two parallel out-crops, which might be taken as 
representing two distinct layers. If they are such, they are compre- 
hended in a thickness of about 150 feet; but the circumstances of 
the case, connected with the physical structure, make it probable that 
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the one band is a repetition of the other through the influence of an 
anticlinal fold or a dislocation. Both out-crops dip to the south- 
eastward. 

From the more northern out-crop (which we shall call A*) we 
have obtained Orthis 1, Lepteena 1, Camerella |, Lingula 2, Discina 1, 
Agnostus 3, Conocephalites 1, Arionellua 4, Dikelocephalus 6, Bathy- 
urus 4. From the more southern out-crop (which we shall call A*) 
we have Dietyonema 1, Orthis 2, Leptaena 1, Strophomena 1, Camerella 
Cyrtodonta (7) 1, Murchisonia 3, Pleurotomaria 7, Iclicotoma 2, 
Straparollus 2, Capulus 2, Aqnostus 1, Bathyurus 4, Cheirurua 2, 
Amphion. From a third out-crop, which is still farther southward, and 
supposed to be another repetition of tne same band (which we shall call 
A*) we have Orthis 1, Camerella 1, Asaphus (A. Illenoides) |, 
Bathyurus 1. Tracing A® or A*® round the extremity of a synclinal, 
and finding occasional indications of the fossils of A? and A®, we 
arrive at a position on the south side of the synclinal. We shall call 
the position P. Here the band A® or A® ends, but a bed of sand- 
stone a little above it is traceable over an anticlinal to a junction with 
a conglomerate band lower than A® or A*, shewing that A? or A®* 
must merge into it. Call this A'. In this we have Asaphus (4. 
Illeenoides) 1, Menocephalus (M. globosus) 1. These two series 
occur in the same fragment of rock. Of all these fossils, 1 Orthis is 
common to A®, A* and A*; 1 Leptena, 1 Camerella, 1 Lingula, | 
Agnostus, and 1 Bathyurus, are common to A? and A*; 1 Asaphus 
is common to A* and A’. 

The dip at P is to the south-eastward, and therefore an inverted 
dip. North-west of this, and therefore above it, at such a distance as 
would give a thickness of between 200 or 300 feet, we have a band of 
shale with nodules of limestone, the nodules made up of other rounded 
masses in a matrix holding fossils, many of them silicified. From a 
few of these compound nodules we have obtained Orthis 11, Leptana 
1; this band we shall call B’. A band like this occurs about half a 


mile or more to the south-westward, It may be a higher band, or it 
may be the same band, but we shall call it B*. From this we obtain 
Crineidea ‘columns) 3, Orthis 1, Camerella 1, Nautilus 1, Orthoceras 
1, Leperditia |, Trilobites (2 genera undetermined) 2. In another 
position to the south-east, on the south-east of the same anticlinal 
previously mentioned, we meet with a conglomerate band supposed to 
be the same as B® ; but, in case it should be different, we shall call it 
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B*. Here we have Orthis 3, Pleurotomaria 2, Murchisonia 1, Ophileta 
1, Helicotoma 1, Nautilus 1, Maclurea 1, Othoceras 3 or 4, Cyrtoceras 
1, Bathyurus 1, IUaenus 2, Asaphus 1. Of all these fossils, —1 Orthis 
and 1 Camerella are common to B!' and B®; the same Orthis and 
Camerella with 1 Leptena are common to B', A*, A® and A®, 

To the north of all these exposures, and on the north-west side of 
a synclinal running parallel with the synelinal already mentioned, 
fossils have been obtained in a cliff of about 100 feet, composed of 
limestone conglomerate, thin bedded limestones and shales. Their 
equivalence is not yet quite certain, but the strata are supposed to 
be not far removed from A! and A*. We shall call this cliff A. 
The fossils from it are Tetradium 1, Orthis 1, Trilobite (genus un- 
described) 1, with a great collection of compound Graptolide, 
described and being described by Mr. Hall under the genera Grap- 
tolithus 25, Retiolites 1, Reteograptus 2, Phyllograptus 5, Dendro- 
graptus 3, Thamnograptus 3, Dictyonema, 3. 

I have given you these details of localities, because as the subject 
requires further investigation we do not yet wish to commit ourselves 
entirely as to the equivalency of separate exposures. But there is no 
doubt that the whole is one group of strata deposited under one set 
of alternating circumstances. The whole fauna, as known up to the 
present time, is composed of—- 
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Of this fauna not one species is found in the Anticosti group. where 
we have a gradual passage from the fauna of the Hudson River forma- 
tion to that of the Clinton, and not one in any formation higher than 
the Chazy, Mr. Billings recognises one species, Maclurea Atlantica 
(Billings) as belonging to the Chazy, and six species as belonging to 
the Calciferous. They are Lingula Mantelli (Billings), Cameralla 
undescribed, Ecculiomphalus undescribed, Helicotoma uniangulata 
(Hall), 17. perstriata (Billings), and one remarkable species of an un- 
determined genus, like a very convex Cyrtodonta, which occurs both at 
Mingan and Point Levi, All of the forms, particularly the trilobites, 
remind the observer of those figured by Mr. Dale Owen from the oldest 
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fossilferous rocks of the Mississippi valley, while independent of the 
six species identical with Chazy and Calciferous forms, there are many 
others closely allied to those found in the latter formation in Canada. 

From the physical structure alone, no person would suspect the 
break that must exist in the neighbourhood of Quebec, and without 
the evidence of the fossils, every one would be authorized to deny it. 
If there had been only one or two species of an ancient type, your 
own doctrine of colonies might have explained the matter, but this 1 
presume would scarcely be applicable to so many identities in a fauna 
of such an aspect. Since there must be a break, it will not be very 
difficult to point out its course and its character. The whole Quebec 
group, from the base of the magnesian conglomerates and their 
accompanying magnesian shales to the summit of the Sillery sand- 
stones, must have a thickness of perhaps some 5000 or 7000 feet. 
It appears to be a great development of strata about the horizon of 
the Chazy and Calciferous, and it is brought to the surface by an over- 
turn anticlinal fold with a crack and a great dislocation running along 
the summit, by which the Quebec group is brought to overlap the 
Hudson River formation. Sometimes it may overlie the overturned 
Utica formation ; and in Vermont, points of the overturned Trenton 
appear occasionally to emerge from beneath the overlap. 

A series of such dislocations traverses eastern North America from 
Alabama to Canada. They have been described by Messieurs Rogers 
and by Mr. Safford. The one in question comes upon the boundary 
of the Province not over a couple of miles from Lake Champlain. 
From this it proceeds in a gently curving line to Quebec, keeping 
just north of the fortress ; thence it coasts the north side of the 
Island of Orleans, leaving a narrow margin on the island for the 
Hudson River or Utica formation. From near the east end of the 
island it keeps under the waters of the St. Lawrence to within 
eighty miles of the extremity of Gaspé. Here again it leaves a 
strip of the Hudson River or Utica formation on the coast. 

To the south-east of this line the Quebec group is arranged in 
long narrow parallel synclinal forms with many overturn dips. 
These synclinal forms are separated from one another on the main an- 
ticlinals by dark grey and even black shales and limestones. These 
have heretofore been taken by me for shales and limestones of the 
Hudson River formation, which they strongly resemble, but as they 
separate the synclinals of the Quebec group, they must now be consid- 
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ered older. I am not prepared to say that the Potsdam deposit in its 
typical form of a sandstone is anywhere largely developed above these 
shales, where the shales are in greatest force. Neither am I prepared 
to assert its absence, as there are in some places masses of granular 
quartzite not far removed from the magnesian rocks of the Quebec 
group, which require farther investigation; but, from finding wind- 
mark and ripple mark on closely succeeding layers of the Potsdam 
sandstone where it rests immediately upon the Laurentian series, we 
know that this arenaceous portion of the formation must have been 
deposited immediately contiguous to the coast of the ancient Silurian 
sea, where part of it was even exposed at the ebb of tide. Out in 
deep water the deposit may have been a black partially calcareous 
mud, such as would give the shales and limestones which come from 
beneath the Quebec group. 

In Canada no fossils have yet been found in these shales, but the 
shales resemble those in which Oleni have been found in Georgia 
(Vermont). These shales appear to be interposed between eastward 
dipping rocks equivalent tp the magnesian strata of the Quebec group, 
and they may be brought up by an overlapping anticlinal or dislocation. 
We are thus led to believe that these shales and limestones, which may 
be subordinate to the Potsdam formation, will represent the true 
primordial zone in Canada. 

Mr. Murray has this season ascertained that the lowest rock that is 
well characterized by its fossils in the neighbourhood of Sault Ste. 
Marie, near Lake Superior, really belongs to the Birdseye and Black 
River group, and that it rests on the sandstones of Ste. Marie and 
Lacloche, the fossiliferous beds at the latter place being tinged with 
the red colour of the sandstone immediately below them. These 
underlying Lake Superior rocks may thus be Chazy, Calciferous, and 
Potsdam, and may be equivalent to the Quebec group and the black 
colored shales beneath. The Lake Superior group is the upper cop- 
per-bearing series of that region, and rests uncomformably upon the 
lower copper-bearing series, which is the Huronian system. The 
upper copper-bearing series holds nearly all the metals, including gold, 
and so does the Quebec group, each making an important metalliferous 
region, Each when unmetamorphosed holds a vast collection of red 
colored strata. The want of fossils in the Lake Superior group makes 
it difficult to draw lines of division, but if any part represents the 
primordial zone, I should hazard the conjecture that it is the dark 
coloured slates of Kamanistiquia, which underlie all the red rocks. 
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Professor Emmons has long maintained, on evidence that has been 
much disputed, that rocks in Vermont, which in June 1859 I for the 
first time saw and recognized as equivalent to the magnesian part of 
the Quebec group, are older than the Birdseye formation ; the fossils 
which have this year been obtained at Quebec pretty clearly demon- 
strate that in this he is right. It is at the same time satisfactory to 
find that the view which Mr. Billings expressed to you in his letter of 
the 12th July, to the effect that the Quebec trilobites appeared to be 
about the base of the second fauna, should so well accord with your 
opinions; and that what we were last spring disposed to regard at 
Georgia, (Vermont) as a colony in the second fauna, should so soon be 
proved, by the discoveries at Quebec, to be a constituent part of the 
primordial zone. 

I am, my dear Mr. Barrande, 
Very truly yours, 


Mr. Joacum Barranpve, W. E. LOGAN. 
Rue Méziére, No. 6, 
Paris. 


ON A SECOND INSTANCE OF THE REPRODUCTION OF 
THE OSTRICH IN EUROPE. 





COMMUNICATION ADDRESSED TO M. IS. GEOFFROY 8ST. HILAIRE, 
BY PRINCE DEMIDOFF. 





(Translated from the Comptes Rendus, of August 17, 1860.) 





My zoological establishment at San-Donato, has just afforded me 
a second example of the reproduction of the ostrich ; and, this time, 
under conditions which speak decisively for the acclimation of this 
beautiful and useful bird. A pair which gave me two young ostriches 
in 1859, has just produced six more ; and I think it a duty to indicate 
the phases of the incubation: since, with regard to novel facts, the 
least details are not without their interest. 

A severe accident, which occurred to the male bird during the 
month of March, made us apprehensive of his loss. The ostrich 
drove its head with such force through the narrow bars of the fence 
which surrounds the park, that it was unable to withdraw it without 
causing a large wound upon its neck. Immediate assistance was 
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rendered to the poor bird; and, although in general very quarrelsome 
during the breeding season, it suffered itself to be handled with great 
patience. Whilst its sickness lasted, it abstained from all food ; but 
at the end of three weeks, it became perfectly restored to health, and 
sought its companion with renewed ardour. 

The first egg was laid on the 11th of May, and, afterwards, the 
laying went on regularly, at the rate of an egg every other day, up 
to the 3ist. On that day, after having deposited the eleventh egy, 
the female sat for a couple of hours. The male then replaced her, 
but only up to the night. 

On the Ist of June, the female sat from 8 a. m., to 3r.m. The 
male then took her place, and continued to sit uninterruptedly until 
10 a. Mm. on the 2nd. From this latter to the 3rd, the same course 
was followed. 

On the 3rd, the nest received a twelfth egg; a thirteenth, on the 
4th ; and a fourteenth on the 5th—at which date the laying ceased. 

Up to the 23rd of June, the incubation continued in the manner 
already indicated, the female sitting five hours, from 10 a. M. to 3 Pp. M., 
and the male continuing the incubation through a long sitting of 
nineteen hours, or until 10 o’clock the next morning. 

Since the 14th of June, the temperature of the air had experienced 
several abrupt changes. Almost every day, a storm, accompanied 
by wind and rain, broke over the park. On the 17th there was a 
complete hurricane, with claps of thunder. At the first premonitory 
signs of this tempest, the female placed herself beside the male to 
assist him in covering the eggs, and, contrary to her usual custom, 
she remained on the nest until eight o’clock the next morning. As 
to the male bird, he did not quit his post before three in the afternoon : 
so that he remained without taking nourishment for twenty-four hours. 

The weather again cleared up. On the 23rd of June, about three 
o'clock in the morning, M. Desmeure, who has charge of my establish- 
ment, was attracted by a peculiar little ery, which he knew, by the 
experience of the past year, to signalize the hatching of a young bird. 
The little-one was already running around its male parent, but the 
latter did not quit the nest during the entire day. M. Desmeure 
having observed the young bird to wander to some distance, and 
become entangled in a bush, made up his mind to enter the park. 
He replaced the “little stranger” under the wing of the male ostrich, 
and took advantage of the oceasion to put within its reach a sufficient 
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amount of food and water. Neither the male nor the female seemed 
to be disturbed by his presence. At this moment, three more young 
birds appeared, and precipitating themselves from the nest, commenced 
to peck at the food. This, as on the former occasion, was com posed 
of a paste of finely chopped eggs, salad, and bread-crumbs. 

On the 24th, the male still continued to sit, and the four young 
ones walked about with the mother. About two o'clock, however, 
he arose, and then a fifth young one was discovered. The latter 
quickly commenced to run about, pecking here and there. During 
twenty minutes, the male ostrich walked to and fro, took food, and 
caressed his little-ones. He then returned to the nest, where the 
female had replaced him. At night, the five young ones sheltered 
themselves under his wings. 

On the 26th, at day-break, the young ostriches began to follow the 
female, who presided at a copious repast, of which she took her share. 
The male having left the nest for an instant, M. Desmeure went to 
inspect the eggs, and noticed a violent commotion in one of them. 
Knowing that this arose from the vain efforts of an imprisoned bird 
to get free, he opened the egg at the proper spot, and replaced it in 
the nest. A few moments after the return of the male, the young 
bird appeared. More feeble than the others, it could scarcely keep 
upon its legs, and rolled about, at first, like a ball; but in the course 
of a few hours it followed its elder brethren, pecking right and left. 

From this time, the nest was pretty well abandoned. The male 
only took irregular sittings, and appeared restless and uneasy. This 
wes evidently the effect of a storm, which was gathering in the 
atmosphere, and which burst upon San-Donato with extreme violence. 
Lightning-rods within a distance of about 164 yards from the ostrich- 
park, were twice struck. The brood, with the parent birds, having 
sought refuge within the covered shed appropriated to them, the 
eight eggs, which remained, were taken there, and placed in a nest 
of sand that had been prepared in case of any emergency requiring 
it; but the ostriches would have nothing to do with them. From 
the moment in which the storm broke over the park, the eggs were 
definitely deserted. Five of these were well advanced towards hatch- 
ing, the rest were clear. 

This second example of the reproduction of the ostrich, although 
presenting in its details the same general features as in the first 
recorded case, offers, nevertheless, certain traits by which it may be 
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legitimately predicted that domestication will go on side by side with 
reproduction. On this latter occasion, for instance, the pair exhibited 
so little of their former savage disposition, that I was able during six 
or seven days together, to pass a quarter of an hour or so in the park, 
close to the nest, without disturbing the birds in any way. The one 
which sat betrayed no signs of agitation ; and the other approached 
me evidently with pacific intentions. M. Desmeure, who has displayed 
on this oceasion the same zeal as before, and who did not, so to say, 
lose sight of the ostriches, thinks that after three or four broods have 
been raised, this bird will reproduce itself as readily, and with as little 
trouble, as the common fowls of the farm-yard. 

The two ostriches born in 1859, are magnificent birds, and are 
almost as large as their parents. Nothing as yet indicates their sex 
this only manifesting itself at the adult age. 

I have just learned that the young bird which came last, and, in a 
manner, artificially, into the world, did not live beyond a few days. 
Only five young ostriches therefore remain as the produce of this 
year, but these are perfectly well-formed, and they commence already 
to assume the shape and character of their race, of which, it should 
be stated, not the slightest sign was apparent at their birth. On 
quitting the egg, for example, the young ostrich has both the neck 
and feet remarkably short. 





In presenting the above communication of Prince Demidoff, M. 
Isidore Geoffroy-Saint-Hilaire re-called the fact, that two years pre- 
viously he had had the honour to communicate a note, by M. le 
Maréchal Vaillant, on a reproduction of the ostrich obtained by M. 
Hardy, at Hamma in Algeria. M. Hardy has had since a great 
number of young broods, some of which have produced a second 
generation. Before the broods obtained, however, at Prince Demi- 
doff's establishment at San-Donato, by the care of M. Desmeure, not 
a single example was known of the reproduction of the ostrich in 
Europe. In the north of France, and especially in the menagerie of 
the Paris Museum, ostrich eggs are frequently laid, but these, hitherto, 
have always been unproductive. In the south of France, at Méze 
near Montpellier, M. Moquin-Tandon proved in one case the fecunda- 
tion of the egg, but this did not become hatched. 

When M. Geoffroy-Saint-Hilaire, consequently, called attention to 
the advantages which might accrue from the acclimation in Europe of 

Vor. VI. D 
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the so-called oiseaux de boucherie, he did not feel warranted in includ- 
ing the African ostrich amongst these, but confined himself to the 
recommendation of the Nandu, and of the Dromaius or Emeu of 
Australia—genera belonging to climates much less warm than that 
of Africa. As to the Emeu or so-called Cassowary of Australia, not 
only is that bird able to support the climate of France, but no species 
appears to be better fitted to withstand its changes. The Emeu is so 
robust and hardy, that it has been seen in the menagerie of the 
Paris Museum, to remain out of doors from one end of the year to 
the other, at night as well as during the day, without ever seeking the 
shelter of its lodge, even during the most rigorous weather. More 
than once, indeed, it has let itself, literally, be buried in the snow, 
without appearing to suffer from this in the least degree. 

With regard to the facts also, mentioned in the interesting commu- 
nication of Prince Demidoff, M. Geoffroy-Saint-Hilaire stated, that, 
likewise in Algeria, M. Hardy had seen the male ostrich oceupy itself 
with the incubation of the eggs, much more fully than the female. 
On one occasion, even, the female limited her duties principally to the 
hare act of turning the eggs carefully over in the nest during the 
temporary absence of the male. At the Paris Museum, where the Emeu 
has re-produced itself, and where M. Florent Prevost noted down with 
the greatest care all the attendant circumstances, the male Emeu alone 
hatched the eggs, and took care of the young birds. The part of the 
female in the case recorded, was confined to the simple laying of the 
eggs. E. J. CG, 


NOTE ON THE QUESTION—CAN SODA REPLACE POTASH 
AS A MANURE. 





BY M. GEORGE VILLE. 





[Transiated from the Comptes Rendus of September 17th, 1860.) 


For some years past, enormous and constantly increasing quantities 
of nitrate of soda from Peru, have been consumed for agricultural 
purposes in Great Britain. The good effects of this salt, attested at 
present by the most extended employment, were originally made 
known by the able researches of M. Kuhlmann,* and by those, more 





* Expériences chimiques et agronomiques: 1847. 
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theoretical in their character, of MM. Bineau, Bonssingault, and G. 
Ville. Amongst the publications which have largely contributed also 
to our knowledge of the practical utility of nitrate of soda, we must 
not forget the numerous and very remarkable papers of Dr. Pusey.* 

Chemists and agriculturists, men of science, and practical farmers, 
all seem to be at present unanimous in ranking nitrate of soda as one 
of the most efficaceous agents of vegetable production. 

Before the unfortunate Leblanc had discovered the admirable process 
by which soda is readily obtained from sea-salt, advantage was taken, 
in the manufacture of this useful alkali, of the property possessed by 
marine plants of extracting and secreting in their tissues the soda 
contained in sea-water. The combustion of these plants furnishes 
an ash, of which carbonate of soda is one of the principal components. 
Amongst the vegetable matters fitted for the extraction of this alkali, 
the ash of the Barille, a plant cultivated on the coasts of Spain, yields 
from 20 to 50 per cent. of carbonate of soda. Although less rich in 
alkalies, the ash of the varech affords also considerable quantities. 
The abundance of soda ‘in the ashes of these vegetables, joined to the 
disappearance of plants containing soda in the interior of continents 
(at least when the soil is destitute of salt,) indicates clearly the fact 
that soda is essential to their existence. Now, considering the close 
relationship between soda and potash, it is not without interest to 
inquire how far these alkalies are capable of replacing one another ; 
and, in addition, whether a substitution of this kind affects in any 
way the development of vegetable life. 

M. Payen relates that the leaves and branches of Mesambrianthe- 
mum cristallinum, collected at the Island of Teneriffe for the extrac- 
tion of soda, are dotted with glands containing a solution of the 
oxalate of that alkali; whilst, in passing inland from the coast, these 
glands are found to contain oxalate of potash. 

The venerable M. de Gasparin cites also, another vegetable species, 
in which potash appears to replace soda in a still more complete 
manner, without detriment to the vigour of the plant. This is the 
Salsola tragus, collected as a “soda plant,” in the district between 
Frontignan and Aigues-Mortes. This species extends far up the 
valley of the Rhone, and, according to M. de Gasparin,f is of equally 
vigorous growth in its most inland station, as in the neighbourhood of 





* Journal of the Royal Agricultural Society of England, vols, xiii, xiv, and xv. 
+ Cours d’Agriculture ; Se. édition, T, 1, p. 106. 
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the sea. Only, in the former, the plant contains potash—the soda 
oaving entirely disappeared. 

From these two examples, consequently, it would seem that potash 
can sometimes replace soda, without ill effects accruing from the sub- 
stitution. The inverse of this problem remains now to be considered : 
1.¢. the question as to whether soda can be substituted for potash in 
certain vegetables, and what may be the effects of this replacement. 
With regard to wheat, the answer is complete and peremptory. Soda 
employed to the total exclusion of potash, hinders most materially the 
development of the plant, and greatly lessens the amount of grain. 
In support of this assertion, I may cite two experiments, performed 
under different conditions, and confirmatory one of the other. 

A soil (that of the Landes) naturally free from potash, was employed 
iu these experiments. It was treated with 10 grammes of phosphate 
of lime, and 0.110 grm. of nitrogen—present, in the one case in 
nitrate of potash, and in the other in nitrate of soda. 

With phosphate of lime and nitrate of potash, an active and 
flourishing growth takes place. The wheat succeeds admirably: the 
stalks are firm, the ears well formed, and filled with large and heavy 
grains. 

On the other hand, when the nitrate of potash is replaced by nitrate 
of soda, the vegetation has quite another character: the growth is 
slow, the stalks incline in all directions, and the ears, when formed, con- 
tain but a few grains, and those of poor quality. 

These statements are confirmed by the following table, embodying 
the results of the experiments in question. The amount of wheat 
sown in each experiment was 20 grains. 


A. B. 
Soil treated with phosphate of Soil treated with phosphate of 
lime and nitrate of potash : lime and nitrate of soda : 


Straw and roots.12gr. 14] 14°92 Straw and eS Ae 74] 
140 grains of wheat.2gr.78 J 20 grains of wheat.0gr.325 _— 


The weight obtained in the first experiment, it will be observed, 
almost doubles that obtained in the second. Soda, consequently, 
cannot without detriment be substituted for potash. 

Another set of experiments was instituted by adding four grammes 
of silicate of potash to each of the mixtures described above. This 
had the effect of equalizing the results. The addition of the silicate 
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rendered the nitrate of soda almost as efficaceous as the nitrate of 
potash. If it be asked, why, under these conditions the two nitrates 
produce the same effects or nearly so—we reply, because they act, 
in this case, simply by their nitrogen ; the soil being already liberally 
supplied with potash by the addition of the silicate. 

The following table exhibits these results, and shews the amount of 
influence due under these new conditions to the potash of the nitrate. 





The grains of wheat sown, amounted, as before, to twenty 


A. 
Sqjl treated with phosphate of 
lime, nitrate of potash, and 
silicate of potash. 


I. 

Straw and roots...17gr.70 } grms. 
215 grains of wheat..5°35) 23°05 
Il. 

Straw and roots... 17gr vf | 21-73 
207 grains of wheat..4°65 ; 


Mean. 
Straw and roots. .17g¢r.39 ) grms. 
211 grains of wheat..5°00 { 22°39 


B. 
Soil treated with phosphate of 
lime, nitrate of soda, and silicate 
of potash. 


I, 
Straw and roots... logr.25 ) grms 
220 grains of wheat..4°45 ) 19.70 


Il. 
Straw and roots...16gr.14 } grms. 
201 grains of wheat.4gr.90 } 21.04 


Mean. 
Straw and roots...15gr.70 | grms. 


210 grains of wheat..4°67 J 20°37 


From the experiments described above, the following conclusions 


may be deduced : 


1. So far as regards wheat, soda cannot be employed as a substitute 


for potash : 
tutes a manure of little efficacy. 


nitrate of soda associated with phosphate of lime, consti- 


2. An addition of potash imparts to the mixture an immediate 


activity. 


3. If in practice, nitrate of soda has shown itself to be beneficial, 


this arises from the natural presence of potash in the soil. 


E. J. C. 
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“NOTE ON REGELATION.” 





BY MICHAEL FARADAY, D.C.L., F.R.8., ETC. 





[From the Proceedings of the Royal Society: Read Apri) 26th, 1860.) 

The philosophy of the phenomenon now understood by the word 
Regelation is exceedingly interesting, not only because of its relation 
to glacial action under natural circumstances, as shown by Tyndall 
and others, but also, and as I think especially, in its bearings upon 
molecular action ; and this is shown, not merely by the desire of 
different philosophers to assign the true physical principle of action, 
but also by the great differences between the views which they have 
taken. 

Two pieces of thawing ice, if put together, adbere and become 
one; at a place where liquefaction was proceeding, congelation sud- 
denly occurs. The effect will take place in air, or in water, or in 
vacuo. It will occur at every point where the two pieces of ice touch; 
but not with ice below the freezing point, 1. ¢. with dry ice, or ice 80 
cold as to be everywhere in the solid state. 

Three different views are taken of the nature of this phenomenon. 
When first observed in 1850, I explained it by supposing that a 
particle of water, which could retain the liquid state whilst touching 
ice only on one side, could not retain the liquid state if it were 
touched by ice on both sides; but became solid, the general tem- 
perature ramaining the same.* Professor J. Thompson, who dis- 
covered that pressure lowered the freezing-point of water,t attributed 
the regelation to the fact that two pieces of ice could not be made 
to bear on each other without pressure ; and that the pressure, how- 
ever slight, would cause fusion at the place where the particles 
touched, accompanied by relief of the pressure and resolidification of 
the water at the place of contact, in the manner that he has fully 
explained in a recent communication to the Royal Society{. Profes- 
sor Forbes assents to neither of these views ; but admitting Person’s 
idea of the gradual liquefaction of ice, and assuming that ice is 
essentially colder than ice-cold water, i. e. the water in contact with 


* Researches in Chemistry and Physics, 8vo, pp. 373, 378. 

+ Mousson says that a pressure of 15,000 atmospheres lowers the temperature of freezing 
from 60° to —18*° Cent. 
3 Reyal Society Proceedings, vol. x. p. 152. 














NOTE OF REGELATION. 55 


it, he concludes that two wet pieces of ice will have the water be- 
tween them frozen at the place where they come into contact.* 

Though some might think that Professor Thompson, in his last 
communication, was trusting to changes of pressure and temperature 
80 inappreciably small as to be not merely imperceptible, but also 
ineffectual, still he carried his conditions with him into all the cases 
he referred to, even though some of his assumed pressures were due 
to capillary attraction, or to the consequent pressure of the atmos- 
phere, only. It seemed to me that experiment might be so applied 
as to advance the investigation of this beautiful point in molecular 
philosophy to a further degree than has yet been done; even to the 
extent of exhausting the power of some of the principles assumed in 
one or more of the three views adopted, and so render our knowledge 
a little more defined and exact than it is at present. 

In order to exclude all pressure of the particles of ice on each 
other due to capillary attraction or the atmosphere, I prepared to 
experiment altogether under water ; and for this purpose arranged a 
bath of that fluid at 32° F. A pail, surrounded by dry flannel, 
was placed in a box ; a glass jar, 10 inches deep and 7 inches wide, 
was placed on a low tripod in the pail; broken ice was packed be- 
tween the jar and the pail ; the jar was filled with ice-cold water to 
within an inch of the top; a glass dish filled with ice was employed 
as a cover to it, and the whole enveloped with dry flannel. In this 
way the central jar, with its contents, could be retained at the un- 
changing temperature of 32° F. for a week or more ; for a small piece 
of ice floating in it for that time was not entirely melted away. All 
that was required to keep the arrangement at the fixed temperature, 
was to renew the packing ice in the pail from time to time, and also 
that in the basin cover. A very slow thawing process was going on 
in the jar the whole time, as was evident by the state of the indicat- 
ing piece of ice there present. 

Pieces of good Wenham-lake ice were prepared, some being blocks 
three inches square, and nearly an inch thick, others square prisms 
four or five inches long: the blocks had each a hole made through 
them with a hot wire near one corner ; woollen thread passed through 
these holes formed loops, which, being attached to pieces of lead, 
enabled me to sink the ice entirely under the surface of the ice-cold 
water. Each piece was thus moored to a particular place, and, be- 


* Proceedings of the Royal Society of Edinburgh, April 19, 1858, 
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cause of its buoyancy assumed a position of stability. The threads 
were about 1} inch long, so that a piece of ice, when depressed 
sideways and then left to itself, rose in the water as far as it could, 
and into its stable position, with considerable force. When, also, a 
piece was turned round on its loop as a vertical axis, the torsion force 
tended to make it return in the reverse direction. 

Two similar blocks of ice were placed in the water with their 
opposed faces about two inches apart; they could be moved into 
any desired position by the use of slender rods of wood, without 
any change of temperature in the water. If brought near to each 
other and then left unrestrained, they separated, returning to their 
first position with considerable force. If brought into the slightest 
contact, regelation ensued, the blocks adhered, and remained ad- 
herent notwithstanding the foree tending to pull them apart. They 
would continue thus, even for twenty-four hours or more, until they 
were purposely separated, and would appear (by many trials) to 
have the adhesion increased at the points where they first touched, 
though at other parts of the contiguous surfaces a feeble thawing 
and dissecting action went on. In this case, except for the first 
moment and in a very minute degree, there was no pressure either 
from capillary action or any other cause On the contrary, a tensile 
force of considerable amount was tending all the time to separate the 
pieces of ice at their points of adhesion ; where still, I believe, the 
adhesion went on increasing—a belief that will be fully confirmed 
hereafter. 

Being desirous of knowing whether anything like soft adhesion 
occurred, such as would allow slow change of position without sepa- 
ration during the action of the tensile force, I made the following 
arrangements. The blocks of ice being moored by the threads 
fastened to the lowest corners, stood in the water with one of the 
diagonals of the large surfaces vertical ; before the faces were brought 
into contact, each block was rotated 45° about a horizontal axis, in 
opposite directions, so that when put together, they made a compound 
block, with horizontal upper edges, each half of which tended to be 
twisted upon, and tern from the other. Yet by placing indicators in 
holes previously made in the edges of the ice, I could not find that 
there was the slightest motion of the blocks in relation to each other 
in the thirty-six hours during which the experiment was continued. 
This result, as far as it goes, is against the necessity of pressure to 
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regelation, or the existence of any condition like that of softness or a 
shifting contact; and yet I shall be able to show that there is either 
soft adhesion or an equivalent for it, and from that state draw still 
further cause against the necessity of pressure to regelation. 

Torsion force was then employed as an antagonist to regelation. 
The ice-blocks, being separate, were adjusted in the water so as to 
be parallel to each other, and about 14 inch apart. If made to ap- 
proach each other on one side, by revolution in opposite directions 
on vertical axes, a piece of paper being between to prevent ice con- 
tact, the torsion force set up caused them to separate when left to 
themselves; but if the paper were away and the ice pieces were 
brought into contact, by however slight a force, they became one, 
forming a rigid piece of ice, though the strength was, of course, very 
small, the point of adhesion and solidification being simply the con- 
tact of two convex surfaces of small radius. By giving a little 
motion to the pail, or by moving each piece of ice gently in the 
water with a slip of wood, it was easy to see that the two pieces were 
rigidly attached to each other; and it was also found that, allowing 
time, there was no more tendency to a changing shape here than in 
the case quoted above; if now the slip of wood were introduced 
between the adhering pieces of ice, and applied so as to aid the 
torsion force of one of the loops, i. ¢. to increase the separating force, 
but unequally as respects the two pieces, then the congelation at the 
point of contact would give way, and the pieces of ice would move 
in relation to each other. Yet they would not separate; the piece 
unrestrained by the stick would not move off by the torsion of its 
own thread, though, if the stick were withdrawn, it would move 
back into its first attached position, pulling the second piece with it ; 
and the two would resume their first associated form, though all the 
while the torsion of both loops was tending to make the pieces 
separate. 

If when the wood was applied to change the mutual position of 
the two pieces of ice, without separating them, it were retained for 
a second undisturbed, then the two pieces of ice became fixed rigidly 
to each other in their new position, and maintained it when the 
wood was removed, but under a state of restraint; and when suffi- 
cient force was applied, by a slight tap of the wood on the ice to 
break up the rigidity, the two pieces of ice would rearrange them- 
selves under the torsion force of their respective threads, yet remain 
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united; and, assuming a new position, would, in a second or less, 
again become rigid, and remain inflexibly conjoined as before. 

By managing the continuous motion of one piece of ice, it could 
be kept associated with the other by a flexible point of attachment 
for any length of time, could be placed in various angular positions 
to it, could be made (by retaining it quiescent for a moment) to 
assume and hold permanently any of these positions when the ex- 
ternal force was removed, could be changed from that position into 
a new one, and, within certain limits, could be made to possess at 
pleasure, and for any length of time, either a flexible or a rigid attach- 
ment to its associated block of ice. 

So, regelation includes a flexible adhesion of the particles of ice, 
and also a rigid adhesion. The transition between these two states 
takes place when there is no external force like pressure tending to 
bring the particles of ice together, but, on the contrary, a force of 
torsion is tending to separate them; and, if respect be had to the 
mere point of contact on the two rounded surfaces where the flexible 
adhesion is exercised, the force which tends to separate them may 
be esteemed very great. The act of regelation cannot be considered 
as complete until the junction has become rigid; and therefore I 
think that the necessity of pressure for it is altogether excluded. 
No external pressure can remain (under the circumstances) after the 
first rigid contact is broken. All the forces which remain tend to 
separate the pieces of ice ; yet the first flexible adhesions, and all the 
successive rigid adhesions which are made to occur, are as much effects 
of regelation as those which occur under the gréatest pressure. 


The phenomenon of flexible adhesion under tension looks very 
much like sticking and tenacity ; and I think it probable that Pro- 
fessor Forbes will see in it evidence of the truth of his view. I 
cannot, however, consider the fact as bearing such an interpretation ; 
because I think it impossible to keep a mixture of snow and water 
for hours and days together without the temperature of the mixed 
mass becoming uniform; which uniformity would be fatal to the 
explanation. My idea of the flexible and rigid adhesion is this :— 
Two convex surfaces of ice come together; the particles of water 
nearest to the place of contact, and therefore within the efficient sphere 
of action of those particles of ice which are on both sides of them, 
solidify ; if the condition of things be left for a moment, that the 
heat evolved by the solidification may be conducted away and dis- 
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persed, more particles will solidify, and ultimately enough to form 
a fixed and rigid junction, which will remain until a force sufficiently 
great to break through it is applied. But if the direction of the 
force resorted to can be relieved by any hinge-like motion at the 
point of contact, then I think that the union is broken up among 
the particles on the opening side of the angle, whilst the particles on 
the closing side come within the effectual regelation distance ; regelation 
ensues there and the adhesion is maintained, though in an apparently 
flexible state. The flexibility appears to me to be due to a series of 
ruptures on one side of the centre of contact, and of adhesion on the 
other,—the regelation, which is dependent on the vicinity of the ice 
surfaces, being transferred as the place of efficient vicinity is changed. 
That the substance we are considering is as brittle as ice, does not 
make any difficulty to me in respect of the flexible adhesion; for if 
we suppose that the point of contact exists only at one particle, still 
the angular motion at that point must bring a second particle into 
contact (to suffer regelation) before separation could occur at the 
first ; or if, as seems proved by the supervention of the rigid adhesion 
upon the flexible state, many particles are concerned at once, it is not 
possible that all these should be broken through by a force applied 
on one side of the place of adhesion, before particles on the opposite 
side should have the opportunity of regelation, and so of continuing 
the adhesion. 

It is not necessary for the observation of these phenomena that a 
carefully-arranged water-vessel should be employed. The difference 
between the flexible and rigid adhesion may be examined very well in 
air. For this purpose, two of the bars of ice before spoken of, may 
be hung up horizontally by threads, which may be adjusted to give 
by torsion any separating force desired ; and when the ends of these 
bars are brought together, the adhesion of the ice, and the ability of 
placing these bars at any angle, and causing them to preserve 
that angle by the rigid adhesion due to regelation, will be rendered 
evident ; and though the flexible adhesion of the ice cannot in this 
way be examined alone, because of the capillary attraction due to the 
film of water on the ice, yet that is easily obviated by plunging the 
pieces into a dish of water at common temperatures, so that they are 
entirely under the surface, and repeating the observations there. All 
the important points regarding the flexible and rigid junction of ice 
due to regelation, can in this way be readily investigated. 
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It will be understood that, in observing the flexible and rigid state 
of union, convex surfaces of contact are necessary, so that the contact 
may be only at one point. If there be several places of contact, 
apparent rigidity is given to the united mass, though each of the 
places of contact might be in a flexible and, so to say, adhesive con- 
dition. It is not at all difficult to arrange a convex surface so that, 
bearing at two places only on the sides of a depression, it should 
form a flexible joint in one direction, and a rigid attachment in a 
direction transverse to the former. 

It might seem at first sight as if the flexible adhesion of the ice 
gave us a point to start from in the further investigation of the prin- 
ciple of pressure. If the application of pressure causes ice to freeze 
together, the application of tension might be expected to produce the 
contrary effect, and so cause liquidity and separation at the flexible 
joint. This, however does not necessarily follow ; nor do I intend to 
consider what might be supposed to take place whilst theoretically 
contemplating that case. I think the changes of temperature and 
pressure are too infinitesimal to go for anything ; and in illustration 
of this, will describe the following experiment. Wool is known to 
adhere to ice in the manner, as I believe, of regelation. Some wool- 
len thread was boiled in distilled water, so as thoroughly to wet it. 
Some clean ice was broken up small and mixed with water, so as to 
produce a soft mass, and, being put into a glass jar clothed in flan- 
nel that it might keep for some hours, had a linear depression made 
in the surface, so as to form a little ice-ditch filled with water ; in this 
depression some filaments of the wetted wool were placed, which, 
sinking to the bottom, rested on the ice only with the weight which 
they would have being immersed in water ; yet in the course of two 
hours these filaments were frozen to the ice. In another case, a 
small loose ball of the same boiled wool, about half an inch in 
diameter, was put on to a clean piece of ice; that into a glass basin ; 
and the whole wrapped up in flannel and left for twelve hours. At 
the end of that time it was found that thawing had been going on, 
and that the wool had melted a hole in the ice, by the heat conducted 
through it to the ice from the air. The hole was filled with the 
water and wool, but at the bottom some fibres of the wool were frozen 
to the ice. 

Is this remarkable property peculiar to water, or is it general to 
all bodies? In respect of water it certainly seems to offer us a glimpse 
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into the joint physical action of many particles, and into the nature 
of cohesion in that body when it is changing between the solid and 
liquid state. I made some experiments on this point. Bismuth was 
melted and kept at a temperature at which both solid and liquid 
metal could be present; then rods of bismuth were introduced, but 
when they had acquired the temperature of the mixed mass no adhe- 
sion could be observed between them. By stirring the metal with 
wood, it was easy to break up the solid part into small crystalline 
granules ; but when these were pressed together by wood under the 
surface, there was not the slightest tendency to cohere, as hail or 
snow would cohere in water. The same negative result was obtained 
with the metals tin and lead. Melted nitre appeared at times to 
show traces of the power; but, on the whole, I incline to think the 
effects observed resulted from the circumstance that the solid rods 
experimented with had not acquired throughout the fusing tempera- 
ture. Nitre is a body which, like water, expands in solidifying; and 
it may possess a certain degree of this peculiar power. 

Glacial acetic acid is not merely without regelating force, but 
actually presents a contrast to it. A bottle containing five or six 
ounces, which had remained liquid for many months, was at such a 
temperature that being stirred briskly with a glass rod, crystals began 
to form in it; these went on increasing in size and quantity for eight 
or ten hours. Yet all that time there was not the slightest trace of 
adhesion amongst them, even when they were pressed together; and 
as they came to the surface, the liquid portion tended to withdraw 
from the faces of the crystals; as if there were a disclination of the 
liquid and solid parts to adhere together. 


Many salts were tried (without much or any expectation ),—crystals 
of them being brought to bear against each other by torsion force, 
in their saturated solutions at common temperatures. In this way 
the following bodies were experimented with :—Nitrates of lead, 
potassa, soda; sulphates of soda, magnesia, copper, zinc; alum; 
borax ; chloride of ammonium ; ferro-prussiate of potassa ; carbonate 
of soda ; acetate of lead ; and tartrate of potassa and soda ; but the 
results with all were negative. 


My present conclusion therefore is that the property is special for 
water; and that the view I have taken of its physical cause does not 
appear to be less likely now than at the beginning of this short 
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investigation, and therefore has not sunk in value among the three 
investigations given. 

Dr. Tyndall added to one of his papers*, a note of mine “On ice 
of irregular fusibility indicating a cause for the difference observed 
in this respect in different parts of the same piece of ice. The view 
there taken was strongly confirmed by the effects which occurred in 
the jar of water at constant temperature described in the beginning 
of the preceding pages, where, though a thawing process was set up, 


it was so slow as not dissolve a cubic inch of ice in six or seven 
days. The blocks retained entirely under water for several days, 
became so dissected at the surfaces as to develop the mechanical 
composition of the masses, and to show that they were composed of 
parallel layers about the tenth of an ineh thick, of greater and lesser 
fusibility, which layers appear, from other modes of examination, to 
have been horizontal in the ice whilst in the act of formation. They 
had no relation to the position of the blocks in the water of my ex- 
periments, or to the direction of gravity, but had a fixed position in 
relation to each piece of ice. 

ApvprenpuM :—The following method of examining the regelation 
phenomena above described may be acceptable. Take a rather large 
dish of water at common temperatures. Prepare some flat cakes or 
bars of ice, from half an inch to an inch thick; render the edges 
round, and the upper surface of each piece convex, by holding it 
against the inside of a warm sancepan cover, or in any other way. 
When two of these pieces are put into the water they will float, having 
perfect freedom of motion, and yet only the central part of the upper 
surface will be above the fluid; when, therefore, the pieces touch at 
their edges, the width of the water-surface above the place of contact 
may be two, three, or four inches, and thus the effect of capillary 
action be entirely removed. By placing a plate of clean dry wax or 
spermaceti upon the top of a plate of ice, the iatter may be entirely 
submerged, and the tendency to approximation from capilliary action 
converted into a force of separation. When two or more of such 
floating pieces of ice are brought together by contact at some point 
under the water, they adhere ; first with an apparently flexible, and 
then with a rigid adhesion. When five or six pieces are grouped in a 
contorted shape, as an S, and one end piece be moved carefully, all 
will move with it rigidly ; or, if the force be enough to break through 





* Philosophical Transactions, 1858, p, 228, 
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the joint, the rupture will be with a crackling noise, but the pieces 
will still adhere, and in an instant become rigid again. As the adhe- 
sion is only by points, the force applied should not be either too 
powerful or in the manner of a blow. I find a piece of paper, a small 
feather, or a camel-hair brush applied under the water very convenient 
for the purpose. When the point of a floating, wedge-shaped piece 
of ice is brought under water against the corner or side of another 
floating piece, it sticks to it like a leech ; if, after a moment, a paper 
edge be brought down upon the place, a very sensible resistance to the 
rupture at that place is felt. If the ice be replaced by like rounded 
pieces of wood or glass, touching under water, nothing of this kind 
occurs, nor any signs of an effect that could by possibility be referred 
to capillary action ; and finally, if two floating pieces of ice have separa- 
ting forces attached to them, as by threads connecting them and two 
light pendulums, pulled more or less in opposite directions, then it 
will be seen with what power the ice is held together at the place of 
regelation, when the contact there is either in the flexible or rigid 
condition, by the velocity and force with which the two pieces will 
separate when the adhesion is properly and entirely overcome. 


NOTES ON THE APPARENT UNIVERSALITY OF A PRIN- 
CIPLE ANALOGOUS TO REGELATION, ON THE PHY- 
SICAL NATURE OF GLASS, AND ON THE PROBABLE 
EXISTENCE OF WATER IN A STATE CORRESPONDING 
TO THAT OF GLASS. 





BY EDWARD W. BRAYLEY, ESQ., F.R.8., &C. 
[Prom the Proceedings of the Royal Society; Read April 26, 1860.) 





1. Recent experimental investigations, and the reasoning founded 
upon them, have elevated the designation of an observed property of 
ice to the character of a principle in physics. The growth of crystals 
of camphor and of iodide of cyanogen, by the deposition of solid 
matter upon them from an atmosphere unable to deposit like solid 
matter upon the surrounding glass, except at a lower temperature ; 
and that of crystals in solution, by the deposition of solid matter upon 
them which is not deposited elsewhere in the solution, have been 
adduced by Mr. Faraday to illustrate the extension of the principle 
of action which is manifested in regelation; and “ many such like 
cases,” he remarks, “ may be produced.” In his reasoning on the 
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nature of that principle, he also rests on the fact, that ice has the 
same property as camphor, sulphur, phosphorus, metals, &c., which 
cause the deposition of solid particles upon them from the surrounding 
fluid, that would not have been so deposited without the presence of 
the previous solid portions.* 

In reflecting on these indications of the universality of the cause, 
whatever it may intrinsically be, which is operative in the phenomena 
alluded to, it occurred to me that the known fact of the incorpora- 
tion of two or more plates of glass into one block, presented a curious 
parallel to the incorporation of two or more slabs or separate portions 
of ice into one mass; and to determine in what manner these sub- 
jects were related to each other appeared to deserve careful investi- 
gation. ‘Towards this the following suggestions are offered :— 

Certain substances, both elementary and compound, appear to 
present, in what we term the solid state, phenomena corresponding 
to those which are presented by others in the liquid and solid states 
and the transitions from one to the other collectively regarded, and 
indicating the existence of a condition of matter which may be termed 
arrested liquidity, but yet is not, in the most perfect sense, solidity. 
Of these bodies glass is one. The fact in question, which exemplifies 
in a striking manner the property here alluded to, appears to have 
been first noticed as a subject of scientific importance by MM. 
Pouillet and Clement Desormes.¢ It is the incorporation, into one 
mass, of. two or more plates of the kind of glass manufactured for 
mirrors, and called plate-glass, the polished surfaces of which have 
been placed, and have remained for some considerable time, at common 
temperatures, in close contact with each other, the entire area of one 
plate being in contact with the entire area of the contiguous one,— 
extensive mutual surfaces of contact being thus supplied. Under these 
circumstances, two, three, or four, or even a greater number of plates 
become converted into one block of glass, which it is impossible to 
separate into the original plates, and which may be worked, and even 
cut with a diamond, asif the whole had originally been a single mass. 
In some specimens which I have examined, with the surface of one 
plate were incorporated portions of another, the surfaces of fracture of 





* Bxp. Res. in Chemistry and Physics, pp. 380, 381. 
+ As far as my reading extends, it was first recorded by Pouillet in his ‘ Elémens de Phy- 
sique,’ liv. vi. ch. ii. 2me édit. Paris, 1882, tome iii. p. 41 (Bruzelles, 1836, p. 2v2). In the 
fourth edition, Paris, 1844, it appears to be omitted, together with other and established 
facts relating both to glass and to metals. 
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which were alone exposed, its substance having been torn through in 
the effort to separate the united plates by mechanical force.* The 
same effect took place in some experiments by Clement Desormes. 

I assume it to be highly probable that the process by which the 
two plates of glass become one, is, in reality, analogous to that of 
regelation in ice, and finally dependent on the same principles, 
whatever their true character may be conceived or shall ultimately 
be determined to be. To this it may be objected, however, that 
there is no evidence, in the case of the glass, of the previous lique- 
faction, or even approach to liquefaction, of the surfaces which 
become united so as entirely to disappear (or, more properly speaking, 
to be altogether obliterated), and that the phenomenon is referable 
simply to the homogeneous attraction of the molecules of one plate for 
those of the contiguous one, the evenness of the two polished sur- 
faces allowing them to be brought within a very minute distance of 
one another. But two remarkable facts greatly diminish the weight 
of this objection, if, indeed, they do not entirely remove it. First, 
unpolished plates of glass have no tendency to unite; the hard and 
compact siliceous film, to which Prof. Faraday, regarding glass “as 
a solution of different substances one in another,’ long ago referred 
its power of resisting agents generally,¢ and which previously bound 
together the outer molecules of each plate, must be removed by 
grinding and polishing, so as to render the actual surfaces of contact 
those of portions of the glass, the chemical nature and condition of 
which are such as readily to admit of their rapid mutual action and 
union into one mass. Secondly, the polisbed plates sometimes have the 
forms and configurations of the surfaces of straw and other packing- 
materials impressed upon them (portions of straw, paper, &c., some- 
times adhering inseparably to the glass, after having been taken to 
hot climates),{ in consequence of the soft nature of the substance 
exposed by the polishing, or of ite nature being such as readily to 
soften by a temperature very much below that of the proper fusion, 
or even softening, of the glass in its integrity. The state of the in- 
terior portions of a plate of plate-glass appears, therefore, to be similar 





* These and other facts of a similar nature I adduced as illustrative of the physical 
nature of glass, in lectures on that substance delivered before the Pharmaceutical Society of 
London in the year 1845. See Pharm. Journ. vol. v. (Oct. 1845) pp. 157-160. 

t Phil. Trans. 1830; Exp. Res. in Chem. and Phys. p. 282. 

+ These particular facts were communicated to me by Mr. Tite, F.R.S., who had himself 
observed them. 
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to that of glass in general at certain temperatures much below its 
fusing-point, when it presents such remarkable characters of plasticity, 
tenacity, and duetility.® 

Is it possible that a lowering of the melting-point of glass, or of the 
exposed interior portions of it, by pressure, is concerned in the union 
of the two plates? The effect of the mere pressure of the atmo- 
sphere, ensuing upon the exclusion of the air from between the closely 
apposed plates, wouldof course be insignificant in depressing the tem- 
perature of fusion of the glass ; but the pressure occasioned by the 
cohesive foree—exerted, it will be remembered, through a very small 
thickness only of the material,—which finally unites two or more 
plates into one block, would probably be adequate to any conceivable 
effect of this nature which can be required for the production of the 
phenomenon observed. 

It may appear at first sight, that the fact that glass belongs to 
that class of bodies which contract on passing from the liquid to the 
solid state, and the melting-point of which, therefore, would be ele- 
vated—not depressed—by pressure, is opposed to this possibility. 
The objection would be a valid one were we now concerned with 
glass in a crystalline state. But we are treating of that substance 
in its familiar and ordinary condition, into which it passes from liqui- 
dity by a continuous gradation of temperature, through equally 
continuous states of softness into the solid form, like melted phos- 
phorus and selenium. 

I am now tempted to ask, in conclusion of this part of the sub- 
ject, Are all cases of the union of two apparently solid surfaces of 
the same substance by cohesive attraction, cases of melting and 
regelation, an infinitesimally thin film of liquid being momentarily 
produced and as instantly solidified ? Will two surfaces of perfectly 
dry ice, at temperatures much below 32%, but under favourable me- 
chanical circumstances, unite by mere apposition and pressure (which 
ought to follow from Prof. James Thomson's theory), and thus prove 
the identity of the acting principle in the two cases of ice and plate- 
giass ? 

The negative of the last question does not appr to be proved by 


© We are reminded by these facto of the view token by Person, and adopted by Prof. 
Forbes, of the similarity of the liquefaction of ice to that of fatty bodies or of the metals, 
“all which in melting pass through intermediate stages of softness or viscosity ;” and Sir 
J. F. W. Herschel (Art. “ Meteorology,” par. 119, Enc. Brit. eighth edit.), when he terms 
regelation “a sort of welding,” appears to concur in this view. 
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the fact cited by Faraday and Tyndall, that dry, hard-frozen snow 
has not the property of becoming compacted into a snow-ball. The 
cases seem not to be comparable, because the brittleness of the con- 
stituent crystals of snow when in this state, its porous nature as a 
whole, and its being consequently pervaded by air, will prevent the 
required apposition of surfaces. Nor, as I conceive, is it proved by 
Prof, Tyndall's most instructive experiment of crushing a ball of ice, 
cooled by carbonic acid and ether, into white and opaque hard frag- 
ments ; for in this also the required apposition of surfaces would 
be wanting. Further, it may be asked, whether this very experi- 
ment does not demonstrate the limitation of the lowering of the 
melting or freezing-point by pressure ? and if so, there can be no 
tendency to union at 100° below freezing. 

In discussing the philosophy of the union of two surfaces of glass, 
I have alluded to the theory of regelation enunciated by Prof. J. 
Thomson ; but I wish to be understood as not adopting, exclusively, 
in these notes, any existing theory on the subject. Admitting the 
operation of cohesive attraction and consequent pressure in the first 
instance, the phenomenon, with respect to glass, readily admits of 
explanation by the original view of Mr. Faraday, which is, ‘‘ that 
a film of water must possess the property of freezing when placed 
between two sets of icy particles, though it will not be affected by a 
single set of particles.” If we regard the two apposed surfaces of 
glass, each consisting of a thin stratum of particles, taken together, 
as representing the film of water, then the other strata of particles 
in contact with them respectively, and making up the entire thick- 
ness of the plate on each side, will correspond to the two sets of 
iey particles, the action of which by freezing the film of water effects 
the union of the two portions of ice, and the phenomenon may be 
consistently explained in the terms of Mr. Faraday’s theory. And 
here we seem to find points of coincidence between cohesive force, 
as ordinarily considered, the principle of regelation, and that partic- 
ular view of the former which has been announced by Mr. Faraday 
in accounting for the phenomena presented by and connected with 
the latter. 

2. But we are led by the preceding facts and considerations to 
some further inferences, if not indeed to a definite hypothesis, upon 
the subject of the molecular constitution or physical nature of glass. 
Mr. Faraday’s view of it has been cited already; he regards glase, 
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it will be remembered, “ as a solution of different substances one in 
mother.” Prof. Maskelyne has suggested to me, in conversa- 
tion, that the physical nature of glass most probably nearly 
resembles that of a solution of a crystallizable salt in water, imme- 
diately before crystallizing. These views are evidently coherent, 
and they harmonize with Prof. Graham's, who defines glass, che- 
mically, as “a mixture of silicates."* But they all’ relate to the 
varieties of glass in common use, while we are concerned, at present, 
with the abstract vitreous condition of matter, such as it is repre- 
sented by the phosphoric and boracie acids, probably by the heavy 
optical glass of Faraday, by the simplest glasses of felspar and peri- 
dote obtained by Charles Deville, by the glassy condition of silica, 
natural and artificial, and still more perfectly, perhaps, by the glassy 
form of sugar. 

Bearing in mind then the homogeneous, or comparatively homo- 
geneous, nature of these glasses, and considering the uniformity of 
texture which the acoustic as well as the optical characters of per- 
fect glass in general evince, especially when contrasted with that of 
crystalline plates in the acoustic researches of Savart, and how 
strongly distinguished that texture is from a crystalline texture or 
structure,—a nearer analogy than that of a solution ready to cry- 
stallize, I think, will be found in the condition of water cooled below 
the freezing-point but still remaining liquid, until by a tremor, 
or the percussive contact of a solid body, or the mere contact of a 
crystal of ice, its temperature rises to 32° and it becomes ice. If so, 
glass will be a substance in which this state of arrested liquidity, or 
potential solidity, is permanent. And this inference will harmonize 
with known facts. Gregory Watt proved that heat is evolved when 
mineral glasses crystallize or become (permanently and truly) solid.t 
The preparation of sugar called barley-sugar is the vitreous condi- 





* These views of Mr. Faraday, Mr. Maskelyne, and Mr. Graham, are confirmed by the 
experimental evidence of the structure of glass obtained by Leydolt, to whose researches 
Professor W. H. Millar of Cambridge had the kindness to direct me. By etching the sur- 
face of glass, he found it to have a porphyritic structure, consisting of crystais imbedded in 
an amorphous substance. But the peculiar characters of glass, especially its relations to 
sound and light, evince, as indicated in the sequel, that it is not a congeries of ready-formed 
crystals, though in all probability crystals will always be found on its surface. The amor- 
phous substance recognized by Leydolt will answer, nearly, to what I shall call “simple 
glass.” Other facts which he observed are perfectly in harmony with our previous know- 
ledge of the dependence of the texture of glass upon the rate of cooling. See Comptes 
Rendus, tome xxxiv. (1852, April 12) p. 565. 


¢ Phil. Trans. 1804, pp. 285-290. 
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tion of that body, already taken as a type of simple glass; while 
granular sugar, and more perfectly sugar-candy, exhibit its crystal- 
line state. Prof. Graham has shown that, at a certain temperature, 
by mechanical means the former may be converted into the latter, 
the temperature quickly rising 70° on the transition of the sugar 
from the glassy to the crystalline state. This and similar facts in- 
duced him to refer the peculiar constitution and properties of glass 
in general to the permanent retention of a certain quantity of heat in 
a latent state, which becomes sensible on its crystallization ; and this 
will take place on its being preserved in a soft state at certain 
temperatures. 

There are some remarkable and instructive parallels between the 
phenomena of the crystallization of water, and that of glass and 
some other bodies. It follows from the experiments and inductions 
of Gregory Watt already cited, that during the crystallization of 
glass a higher temperature must be communicated to the interior 
than that existing over its surface, by the evolution of heat at the 
points where the crystalline form is assumed, which will be gradually 
conducted throughout the mass. So that, in the express words of 
Faraday, in relation to ice, “ by virtue of the solidifying [crystal- 
lizing] power at points of contact, the same mass may be freezing and 
thawing at the same moment ;” and the “freezing process in the 
inside may be a thawing process on the outside,”’ and thus contribute 
to the slowness of the cooling, and allow the crystallization therefore 
to be the more perfect. We here seem to have the explanation 
of the well-known fact, that in bodies which crystallize from a state 
of igneous fusion, the most perfect crystalline state is produced 
when the longest time intervenes between the commencement of 
solidification (now using that term in its ordinary sense) and the 
complete cooling of the melted mass. The cases cited from Mr. 
Faraday at the beginning of this paper, of the growth of crystals 
(including those of ice in ice-cold water) in solutions, all have their 
exact parallels in the accretion of crystals in cooling melted glass. 
“ Crystals of ice,” Mr. Faraday observes, “ which could not be colder 
than the surrounding fluid, exhibited the phenomena of regelation.” 
—that is, of incorporation into one—* when purposely brought in 
contact with each other.” The same thing happens with melted 
glass slowly cooling, in which erystalline spherules, often forming 
spontaneously and independently, continue to form and to increass, 
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even after the glass has become solid as such, by the operation of a 
principle in this view analogous to regelation, until the entire mass 
has become crystalline. * 

8. No crystalline body has been longer or more extensively subject 
to human observation, than crystallized water, or ice. Its natural 
history and properties, as science has advanced, have been investi - 
gated with increasing generality and precision ; and they have finally 
become objects of that systematic and exact research which charac- 
terizes the present era of physical inquiry,—as is evinced by the dis- 
cussion on regelation, to which these notes are intended to be sup- 
plementary. A most remarkable deficiency, however, still remains, 
apparently, in our knowledge of this substance :—Water in the 
vitreous condition—Ice-glass—has never been observed. While 
we know the antithetical vitreous state of so many different cry- 
stallized substances—minerals produced by heat, salts deposited from 
aqueous solution, neutral bodies of organic origia—aud have great 
reason to believe that that antithetical condition to crystallization 
is universal, we have no knowledge of it in relation to water or ice. 
My own attention has been awake to the subject, without success, 
for many years. It would seem to be scarcely within the bounds of 
possibility that the glassy state of water, if possessing what we term 
solidity, should not, ere now, either have been observed in nature, or 
have occurred and been recognized in experimental research .t 


* If we should prefer to adopt Mr. Maskelyne’s sugeestion ia a formal manner, and 
regard glass as resembling a solution about to crystallize, its analogue, agreeably to the 
preceeding views, will be a saturated solution of a salt in hot water, allowed to cvol undis- 
turbed, and remaining fluid, until its cohesion is aiflected, when its temperature rises, and 
the salt crystallizes. Specimens of glass are common which have the aspect and distribution 
of parts of a crystallized salt in the mother-liquor ; opaque crystallized spherules appearing 
in the midst of a transparent mass. To these correspond, among natural glasses, pitchstone 
and many examples of porphyritic obsidian, consisting of a vitreous base in which crystals 
have been formed and are imbedded. 

But at the same time the view | have taken of the subject, and Mr. Maskelyne’s may be 
equally tenable; for the state of water remaining liquid at temperatures below 32°, and 
that of saline solutions remaining uncrystallized at temperatures below those of solidification, 
are evidently closely analogous. 

Should I return to this subject, I shall refer to my friend Mr. Sorby'’s observations on 
the nature of glass, which 1 had not read when these notes were communicated to the 
Royal Society, but which are in entire agreement with the views I have suggested.—See 
Quart. Journ. of Geol. Soc. vol. xiv. p. 465. 

+ The crushed fragments of the ball of ice cooled in carbonic acid and ether, in Prof. 
Tyndall's experiment already mentioned, which “remained white and opaque as those of 
crushed glass,” were still, he informs me, perfectly crystalline, resembling fragments of 
quarts. 

The “ points of analogy between the molecular structure of ice and glass” noticed by 
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I now venture to submit the inquiry, Does this apparent deficiency 
in our knowledge exist because—to use language recently introduced 
into physical science—the homologue of the glassy state of water is 
not what we ordinarily term solid—because the state of water cooled 
below 32° but still liquid is in fact the state which corresponds to 
the vitreous condition of other bodies, and to the physical nature of 
perfect ordinary glass? Is the one simply a case of potential soli- 
dity, and the other of the confluent or equivalent state of arrested 
liquidity ? 

It may be said that the homology which is here endeavoured to be 
established between liquid water below 32° and glass, is a forced one. 
That, in relation to each other, these are extreme cases is perfectly 
true ; but intermediate terms of the series are not wanting, and some 
of them are supplied by sulphur and phosphorus, and in a remark- 
able manner by selenium. All these bodies, when melted, may be 
cooled many degrees below their freezing-points and yet remain fluid. 
Sulphur presents, in its viscid form, an approach to the glassy con- 
dition ; but it may be obtained in the crystallineform on passing from 
a state of fusion, and when cooled below freezing, instantaneously 
crystallizes, like water, by mechanical disturbance. 

In phosphorus also there is the viscid state ; and when cooling after 
fusion, it passes gradually, like glass, from the liquid to the solid con- 
dition without crystallizing, though crystals are deposited from some 
of its solutions. Selenium presents a state resembling the viscid 
state of the preceding substances ; but when melted, and left to cool 
remains fluid below its melting-point, and solidifies very gradually in 
its amorphous state (in which it has some of the characteristic pro- 
perties of glass), and a thermometer immersed in it during the cool- 
ing does not remain stationary at any point, or indicate any tempe- 
rature at which heat is evolved by molecular change in the substance, 
—as if the selenium passed continuously from the liquid glassy state 
to that of solid glass. At ordinary temperatures it retains this con- 
dition for a long time—as common glass does at higher, and as water 
and sulphur will at lower temperatures; but when heated again, 
between a certain temperature and its melting-point it becomes cry - 





Mr. Drummond (Phil. Mag., August 1859, 8. 4 vol. xviii. pp. 102—103) do not involve the 
physical condition of those bodies, but relate merely to the resemblance of one crystallized 
substance (ice) to another (Reaumur’s porcelain), and of both toa third body (bottle- and 
window-glass), which, from its optical characters, is inferred—I thing inconsequentially— 
to have assumed a state preparatory to crystallization. 







| 
| 
| 
| 










72 MINERALOGY AND GEOLOGY. 


stalline and gives out great beat.* When glass is raised to a certain 
temperature, and by its maintenance is preserved in a soft state, it 
does the same. 

In sulphur, phosphorus, and selenium, therefore, the fluid state 
below the temperature of solidification—the intermediate condition 
between fluidity and solidity—the viscid state long retained—the 
solid state of selenium which evolves heat on crystallizing—all 
appears to be homologues, at once, of liquid water below 32°, and of 
the glassy state of matter. 

Should this hypothesis be verified, water below 32°, or rather, per- 
haps, from the temperature of maximum density downwards through 
that of freezing, may have to be regarded as the type of the vitreous 
condition of matter; and the causes of the peculiar characters of 
that condition, its effects on the transmission of the vibrations of 
sound and light, the conchoidal fracture, &c., may have to be dis- 
covered by researches on ite molecular nature. 


SCIENTIFIC AND LITERARY NOTES. 


MINERALOGY AND GEOLOGY. 





TABLES FOR CALCULATING THE THICKNESS, ETC, OF INCLINED STRATA. 

In our last series of Notes (Vol. V., p. 544.) we gave a method of calculating 
approximately the thickness of inclined strata when the dip does not exceed five 
degrees} The annexed Tables were drawn up to accompany the note in question, 
but were omitted from want of space. The angles of dip from 1° to 89° are con- 
tained in column A. The second column, B, shows the thickness in feet, corres - 








* These properties of selenium are here stated on the authority of Hittorff, cited in 
Graham's “ Elements of Chemistry,” second edition, vol. ii. pp. 688, 488. 

The case of vanadic acid strongly resembles that of selenium, but extends this series of 
concurrent phenomena to a range of temperatures nearly approaching those which govern 
the molecular changes of glass. It fuses at a red heat, and crystallizes on cooling, but 
remains fluid below its freezing-point. At the moment solidification commences, it again 
becomes red-hot, and remains so as long as crystallization continues. 

The crystallization of glass, it has been seen, takes place at a high temperature, from the 
ordinary state of solidity, heat being evolved. So the glassy varieties of gadolinite (like 
giass, a silicate with a compound base), when its temperature is elevated above redness, 
remains solid, but evolves heat (becoming incandescent), and crystallizes: while the crys- 
talline variety merely fuses and intumesces when similarly treated. 

+ The words “ when the dip does not exceed 5°", were accidentally omitted in the note 
referred to. The reader is therefore requested to insert them after the word “ strata” in 
the first line. (vol. v., page 544) 
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ponding to the dip in column A, for each mile of distance. If, therefore, a set of 
strata, dipping at 23°, measure six miles across the strike, the thickness will be 
12878 feet (2068 ~ 6). The third column, C, gives the thickness in parte of a 
foot for each foot of distance (or in parts of a yard for each yard, etc); and the 
fourth column, D, shows the depth (in parts of a foot, yard, etc., for each foot, 
yard, or other unit of measurement), at which an inclined bed will be reached by 
vertical sinking at a given distance from its outerop.¢ The figures in these two 
last columns are, of course, nothing more than the sines and tangents respectively 
of the corresponding degrees of dip in column A. 
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NORTH-WEST TERRITORY. 

In the last number of the Journal, (Vol. v. page 545 et seg,) we inserted an 
interesting article from the American Journal of Science and Arts, on the recent 
Canadian expeditions to the North-west Territory. A foot-note in this article, in 
reference to the late astronomer Davin Taompson, reads as follows: 

“Thompson was from 179C, over 30 years in the employ of the Hudson’s Bay 





* This necessarily supposes the surface level to remain unchanged. If the one spot be 
lower or higher than the other, the difference must be deducted from, or added to, the 
depth obtained. 
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Company, and he reports of his explorations, (87 vols.) are deposited in the 
Archives of this Company. From fragments of them, it appears that Thompson 
possessed a great knowledge of the country, but it is doubtful whether these 
reports will ever be accessible to such as are not connected with the Company. 
Hitherto, the company has kept them back.” 

We now learn from Axpagw Russet, Esq., of Quebec, Assistant Commissioner 
of Crown Lands, that copies of Thompson's field-books of his explorations, are in 
the records of that Department. Mr. Russell has also obligingly furnished us with 
some extracts from Thompson's “ Narrative” of his Expeditions. These will be 
published in an early number of the Journal. From some remarks prefixed by 
Mr. Russell to the extracts in question, it appears that Thompson was in the 
employment of the Hudson's Bay Company for thirteen years; and afterwards, 
for a period of fifteen years in that of the North-west company. He was, sub- 
sequently, for ten years, as Astronomer and Surveyor, on the Commission relative to 
the boundary between the British Possessions and the United States. 





IRON-CASED FRIGATES, 

The great experiment of iron cased ships, now being carried on by the respective 
governments of Great Britain and France, will probably prove the inauguration 
of a new era in naval warfare, Few questions are attracting so large a share of 
public attention in those countries ; and, so far as British interests are concerned, 
the subject is one, indeed, of paramount importance. Hence the accompanying 
article from an English journal, drawn up by one of practical acquaintance with 
the subject on which he writes, may not be thought an unworthy addition to 
our pages. 

Another re-construction of the British navy is now imminent. It is not many 
months since it was announced in the Queen's Speech that the navy was to be 
re-constructed, and screw steamers have since that time superseded the old sailing 
three-leckers, No sooner has this great change been affected than we are again 
doomed to the mortification of hearing that all this additional expense has been 
thrown away ; for in the words of the Secretary of the Admiralty, at the close 
of last session, “‘ The French are building ten iron-cased ships, while we are 
only building four iron-cased frigates." We cannot permit the Emperor of the 
French, though he discourses at Marseilles so eloquently about “the olives of 
peace,” to be ahead of us in this matter; for if ten iron-eased ships are necessary 
for the protection of Franee, which has a landed frontier for more than half of its 
extent, at least half as many more are necessary for the defence of our sea-girt 
island, putting altogether out of question any consideration of our colonies. Iron - 
elad ships are therefore a necessity. Economists may protest against the great 
expense which they will involve, and poets may sigh over the abandonment of our 
“ wooden walls,” and sailors may no longer sing, “ The hollow oak our palace is ;’’ 
but, if “ our heritage” is to be the sea, ships in armour must be its guardians 
Massive Goliaths, defiant in their strength and conscious of their comparative 
invulnerability, must form part of our Channel fleets for the present, and in a 
short time be the only sentinels to guard our coast. Three of these mail-clad 
vessels now float upon French waters, and, like the champion of the Philistines, 
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are said to laugh to scorn the sling and the stone of our unprotected three-deck- 
ers and frigates. La Gloire, Pallas, and La Normandie are already “ great facts” 
op the other side of the Channel; the Magenta and the Solferino are on the 
stocks at Brest and L'Orient; the Jennapes is in process of conversion, and five 
others are far advanced. La Gloire has, it is said, suceeeded admirably. She 
made 134 knots upor ber trial trip, is eaid to be very steady, and the experiment 
is pronounced in every respect satisfactory. She can carry seven days’ cual, 500 
rounds per gun, and her portholes are six feet clear of the water in an ordinary 
seaway. The Normandie will soon be ready for launching and steaming from 
Cherbourg, an the Pallas is being fitted out with great activity. The Jennapes, 
like the Gloire and her sister shipa, is merely an old hull covered with iron plates, 
but instead of baving the plates wall sided, like our floating batteries, and which 
can be pierced by the balls from the Armstrong or Paixhan heavy guns, she will 
have her sides built on a curve, and fluted at intervals, so that the shot will rarely 
strike on a flat surface. Of the Magenta and Solferino all that is permitted to be 
known of them is, that below water their bull is similar to that of ships on the old 
model, aud their scantling is that of our 80-gun ships. The novelty consists in 
the form of the eutwater, which forms a straight line up to the surface of the 
water, forming an acute angle with the keel; it then recedes with a backward 
curve, and joins the bows, to which it is firmly attached by stout iron-cased tim- 
bers, The angular extremity of the cutwater, which is about fifleen feet from 
the bows, is of oak, and is to be fitted with a large conical spur in wrought iron. 
Of these vessels a French journal states that “Two of them placed on the coast 
of Ceuta would completely paralyse the guns of Gibraltar, and would be masters 
of the pillars of Hercules.” This may be taken not merely as an opinion of the 
formidable qualities of these ships, but of the purposes to which they may 
probably be applied. 

To meet this new deseription of vessels we have, at the present moment, four 
iron clad ships iv hand, and a fifth, which is about to be commenced at Chatham. 
We have six iron floating batteries, which were built during the Russian war, but 
the French have the same number, and some of these saw actual service at Kin- 
burn, while ours have not had the same good fortune, They are the ugliest and 
clumsiest looking craft afloat, they are barely floating, certainly not sailing, 
batteries ; their movements are of the slowest description, and in a rough sea 
they would founder, but they are practically invulnerable. They present but a 
small surface to the enemy, and are fitted with ordnance of the largest calibre. 
They would, no doubt, be serviceable in the Medway, where they are at present 
stationed, in the event of any hostile fleet attempting to steam up the Thames, 
The French have, it is tree, got a little start of us, inasmuch as they have three 
iron-eased ships afloat, one of which has been equipped for sea. This advantage, 
however, is only a temporary one ; for fortanately for this country, ships of this 
class, to be really efficient and permanent, required to be built entirely of iron, 
while the French vessels are really nothing more thao old wooden bulls, with 
iron plates attached to them, La Gloire is but the old Napoleon, with her upper 
decks taken off, and her sides plated. The four ships which we have on hand 
are pew throughout, iron built, and the frigates will be the fastest ships in the 
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navy. The Warrior and the Black Prince are now fast approaching completion 
the former is being built at the works of the Thames Ship Building Company, the 
other at the Clyde, by Mesers. Napier and Company. The Warrior was com- 
menced in the month of June, 1859. and it is expected that she will be ready for 


launching on the 15th of December, though it is not improbable it may be a few 


weeks latter.* The al as wellas the sister one in course of construction by 
Messrs. Napier on the ¢ 


ancient galleys, with power increased a thousand fold, to run down anything whieh 


vyde, is not intended, as many persons suppose, like the 


floats on the water, and is rash enough to be an opponent. It was originally 
intended to have built these two vessels of such a form and strength as to have 
made them available as “ rams As originally designed the bows of the ship 
were drawn after the outline of the lower part of the neck and breast of a ewan 
when swirnr reo that the point which would strike an enemy's vessel would 
be the breast which was under the water-line. The bows in this case would have 
lormed a btuse angle, the point of whick would have been almost level with the 
water, and receding back ata rather sharp slope. This arrangement was to have 
been eone led with the veual figure-head and forward ear, as it was th: ught the 
enemy might be deceived by ite appearance, and imagine it was nothing more 
than an ordinary ah P This notion however, was soon abandoned a trick of 


this sort was considered hardly worthy of being resorted to, even if it could have 
been for a moment successful. It would not have been easy to have deceived any 
naval man, who had any amount of experience or common sense, by the mere 
ornement of a figure head, as to the real character of a ship of more than 6,000 
tons, nearly 400 feet long, and carrying only a broadside of 18 guns on her main 
deck. This idea was therefore soon abandoned, and the Warrior will appear 
honestly and fearlessly as an iron clad frigate, or corvette, carrying 36 main deck 
and twe pivot guns. She is throughvut an iron steamship, of most unusual 
strength, however, formed of plates ¢ of an inch in thickness. She has an even 
keel, and the plates at the botiom are 1? inch in thickness. Her length over all 
is 420 feet, about two thirds the length of the Great Hastern ; ber length between 
perpendiculars is 880 feet, extreme breadth 58 feet, extreme depth 42 feet. Her 
tonnage is 6,117 tons, and she will have screw engines of 1,250 horse-power, and 
these, with the boilers and armaments, will give a total weight of considerably 
more than 19,000 tons. The lines upon which this frigate have been built are 
exceedingly fine, both fore and aft, and there is no reason whatever for supposing 
that she will not make fourteen knots an hour, Assuming that the performance 
of the Gloire has been correctly reported, and that she really made 13} knote 
and not miles, the Warrior would still be a faster ship. One point of superiority 
of the Werrior over the French ship is that the portholes are nine feet above the 
water, those of the Gloire being only six feet, and in a rough sea could not be 
worked This is a very important feature in favor of our frigates ; added to 
this fact thatthe Warrior and Black Prince, and the two steam rams, are built 
entirely of iron. There will be no trouble in these ships with respect to un- 
seasoned or unsound timber, and the effects of the shot will not tell upon them 


* Recent English papers convey information of the actual launch of the Warrior on the 


29th of that month. 
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so severely as in the case of the wooden-plated ships of the French. An 
examination recently made of the Trusty, one of our iron- plated floating batter- 
ies, upon which experiments were tried, has shown that her timbers have been 
very much injured by the great shaking she underwent from the concussion 
of the shot from the Armstrong guns. The Sirius, also, upon the sides of which 
some plates were fixed for the purpose of experiment, before finally deciding 
upon the form to be given to those of the Warrior, also affords unmistakeable 
evidence of the shock to ber timbers. The plates fixed on to the Sirius were 
fired at with old 68-pound shot, and at a short range the plates stood the shock 
well, and many persons supposed that a ship cased with this would have been 
perfectly protected against the fire of the heaviest sea ordnance. A close inspec- 
tion of the interior, however, has thoroughly dispelled any such notion. Where 
the shot penetrated and passed through the iron plate as well as the vessel's side, 
the injury done has been actually less than when the penetration was less com- 
plete. In those parts where the plates have successfully resisted the shot, the 
timbers behind are driven into lathwood, the bolts are drawn, and the massive 
timber knees of the vessel were snapped asunder by the shock on the plate. So 
complete has been the destruction of the timber-work, that the vessel could not 
be repaired except in a dock, and until thoroughly repaired, a ship so struck 
would leak like a sieve and rapidly sink. The outer covering being of iron, it 
is, of course, impossible to repair her from the outside, while it would be hope- 
less to attempt to patch up her shattered timbers inside, The hurry with which 
the old French ships have been covered with iron plates may, after all, illustrate 
the fable of the hare and the tortoise in the old proverb, “The race is not 
always to the swift.” 

The shel! of the Warrior and of the Black Prince is built, as we have stated, 
entirely of wronght serap iron. The keel, or portion to which the ribs are 
bolted, is formed of immense slabs of 3ft. Gin. deep, and are 1} inch thick. The 
ribs, which spring from this are wrought iron T-shaped beams, made in joints of 
5ft. in length by 2ft. in depth. They are placed 3ft. Sin. apart, except for a 
distance of 10ft. on each side of the keel, where they are bolted at half this 
distance apart. The main and upper decks are of iron, covered with timber, and 
the orlop deck is of timber, The decks are supported by rolled wrought iron 
girders of enormous strength. Along the entire length of the vessel, from stem 
to stern, there are solid wrought iron beams placed at intervals of 5ft. inside the 
ribs, and these again are strengthened by cross girders, The bows and stern of 
the ship are divided into twenty-seven water-tight compartments, and are shut off 
from the engine room and fighting portion of the ship by wrought iron transverse 
bulkheads. As the armour is not intended to cover the whole of the ship, these 
compartments will afford increased security to the ship. They may be riddled 
with shot in every direction without affecting the safety of the ship, nay, even 
the bows and stern may be shot clean away and the centre would still remain a float- 
ing battery 210ft. in length, 27ft. in depth, and 56ft. wide. The rig of the 
Warrior will be that of an 80-gun ship, and she will be armed with Armstrong’s 
heaviest guns. The armour of the frigate consists of plates of hammered iron 
four-and-a-half inches in thickness. One cause of the delay which has occurred 
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in the completion of the ship has been the experiments which have been made in 
order to decide upon the best form and material for the outer covering. The tests 
which were applied to the plates furnished by the builders of the Warrior were 
of the most trying character, as shown by the effecta of the treus already 
referred to. Some plates were fired at with 68-pounders, at 200 yards’ range, 
and were literally eut in half by balls fired one after another, on a line drawn on 
the surface, each ball striking i mediately below its predecessor Upon some 
other plates the ball made a cireular indentation upon the surface, nearly as deep 
as the plates exactly of the form of the projectile, and as though a mould had 
been taken of it in some soft and yielding substance: It was only after repeated 
trials that it was deeided that the plates should be of annealed scrap iron. The 
labour involved in buildmg up these plates is enormous In the first instance 
emall scraps of iron are thrown into the fires, and when ina state of red heat, 
are subjected to severe hammering, under the steam hammer, until the whole is 
beaten and amalgamated inte a solid mass of about half a ton weight This lump 
is then placed on the top of a similar mass, the whole made red bot, and ham- 
mered and welded together. Repeated additions of this kind are made, until 
about five tons of metal are thus welded together in one huge sha peless body. 
This is then brought to a glowing white heat, placed under the huge hammer, the 
thundering blows ef which gradually reduce it into shape. Again and again the 
enormous slab is put into the furnace and hammered into one piece of fifteen feet 
long, three wide, and 44 inches thick. From ten toa dozen men are engaged in 
the work of moving these ponderous masses of iron, which are moved about 
appare ntly with the most perfect ease Powerful cranes sewing the molten mass 
from the furnaces to the hammer, a nicely adjusted balance is provided by a 
massive iron lever, one end of which is welded into and forms part of the metal, 
and this is provided with a dozen or more of horns or handles, by which the iron 
can be turned in any direction ; for the plates are not ovly hammered on the broad 
surface, but at the sides, and at the top and bottom. The plates, after having 
been roughly formed into shape, are completely planéd and squared. Planing 
machines of enormous size hug these plates in their resistless arm, and bear them 
slowly and silently under the sharp cutting edges of the tools, and thin shavings 
of the metal, which, as they are cut, coil up in long bright ringlets of iron. attest 
the tremendous power of these noiseless and all bat omnipotent machines. When 
the edges and surfaces are made perfectly smooth as ‘he finest work of the 
cabinet maker, the plates are placed on an end, gripped firmly by a mortising 
machine, and as they travel slowly backwards and forwards in the framework, 
against a small tongue of steel, a groove of about an inch in width and depth is 
formed, into which the corresponding projections formed on the side of another 
plate will fit with the most perfect accuracy, the plates being all made to dove- 
tail on each of the four sides. 

The cost at which this armour-clad ship will be built is not much more than 
would be the cost of an oak timber-built ship of the same tonnage. The price 
at whieh the contract was taken was £40 per ton, the cost of an ordinary 80-gun 
timber ship is £87 17s. 6d. per ton. Not only is the Warrior an iron-built ship 
from stem to stern, but she is covered with 18 inches of teak timber over nearly 
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12,000 square feet of surface, and it is upon this bed of timber, itself reposing 
upon the iron sides of the ship, that the armour plates are to be fixed. These 
outer plates will be secured by iron bolts thirty-seven inches in lingth, which pass 
through the 44 inches of iron plates, 18 inches of teak, five-eighths of an inch of 
iron forming the shell proper of the ship; and, finally, about nine inches of 
timber, which forms the inside lining of various portions of the structure. To 
the cost of the hull is to be added that of the engines of 1,200 horse power; 
these, however, will cost no more than would the engines of an ordinary screw 
line-of-battle ship, viz, about £72,000, at the rate of £60 for each horse power, 
The cost of the engines and ship will be about £300,000, The ordnance and 
stores probably about the same as an 80-gun ship, as all the guns will be Arm- 
strong’s, of the heaviest calibre. If the Warrior accomplish what may fairly 
be expected of her, she will be the cheapest ship in the navy. The Thames Ship- 
building Company, by whom she is built, have now adapted their machinery to 
the work required, and a sister ship would no doubt be built in half the time 
which has been taken up in constructing the Warrior. It is stated that the 
Government have ordered an iron-plated ship to be commenced forthwith at 
Chatham, in the royal dockyard, and it would be curious to ascertain whether a 
ship of this class can be constructed more cheaply there than in a private yard. 
The Admiralty have appointed four inspectors, who narrowly watch the progress 
of the works, and examine every portion of the iron work and timber before it is 
put into the ship. Mr, Hardy, the superintendent of the works, and Mr. Ash, the 
company's chief draughtsman, have devoted great time and attention to the work, 
and the ship, when completed, will, without any doubt, serve to keep up the high 
reputation which the Thames works have already acquired. It is a matter of 
regret that a second ship of the same class is not now in progress in the same 
yard, as while the outer plates are being performed, portions of another ship 
might be proceeded with, 

What may be the value in a naval engagement of ships of this class can only 
be really tested in action. This much, however, is clear, that ships like the War- 
rior can successfully resist those destructive shells, of which a gallant officer 
recently said, “ For God's sake keep out the shells.’ That at least is something 
done so far as these ships are concerned. But ships of the Warrior class can still 
throw shells filled with molten iron, or with liquid fire, or charged with powder 
which may explode on coneussion with the sides of a wooden ship, while at the 
same time they are practically invalnerable to the heaviest shot that can be 
delivered by their opponents, Whitworth’s gun may punch a hole in the iron 
cuirass of these ships with its flat-headed shot, within a limited range, but unless 
followed by a succession of such shots, or pierced with shells, the mnail-clad 
Warrior may reel for an instant beneath the blow, but will not be seriously 
affected. In the case of shot piercing the sides, there is a covered way provided 
all round the ship for men to pass and plug up the holes. If struck either in the 
fore part or stern, the water-tight compartments will still keep the ship in safety. 
At those immense long ranges of Mr, Whitworth’s, of which we have heard so 
much, there would be great difieulty in hitting the ship at all, and if struck the 
shot would fall harmless upon her. The great speed of the Warrior will give 
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her immense advantages over any other ship afloat. She could steam away from 
a broadside, or bear down upon a slower ship and deliver a concentrated fire of 
the heaviest guns, and receive no harm in return. It is only wheo the Warrior 
and Black Prince meet with ships of equal speed, power, and armament, that we 
shall be able to ascertain what is the progress whieh science has made in the art 
of maritime warfare 

The British Government have decided upon building two more ships, similar 
in almost every respect to the Warrior and the Black Prince, and tenders for 
their constru m have been invited from the Thames [ron Ship Building Com- 
pany, Messrs. Napier and Co, of the Clyde, aod some other large ship building 
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THE RECENT EXPEDITIONS OF THE “ BULLDOG” AND THe “ Fox.” 
(Condensed from an article in the London Times 

The expeditions sent out during the late summer by the British Government 
and the promoters of the North Atlantic Telegraph, respe tively, for the purpose 
ef examining into the practicability of the proposed scheme for carrying a line of 
telegraph from Europe to America via Faroe, Iceland, and Greenland, have at 
length returned, having successfully acoomplished their arduous mission. Al- 
though the season was severe, and in every respect the most unfavorable for the 
route that has occurred for nearly half acentury, the difficulties encountered, were 
not such as could prevent or retard the successful establishment of the line. It 
will be remembered that Her Majesty's ship, Bulldog, uader the command of Sir 
Leopold M'‘Clintock, lef{ England for the purpose of examining the depths of the 
sea between the various stations on the proposed route. The depths from his 
careful examination have proved altogether more favourable for the laying of a 
cable than those on which the former American cable was successfully submerged, 
the water being 400 fathoms less in its deepest parts. The Bulldog left the 
north of Scotland on the Ist of July for the Faroe Islands, taking soundings 
about midway, where, according to the charts, the depth was 680 fathoms, but 
finding soundings readily in 254 fathoms with a favorable bottom—a depth in 
which the laying of almost any kind of cable would be a matter of certainty. 
The Bulldog, after visiting several places among the wild and beautiful islands of 
the Faroe group, sounded across to Ingolfs Hofde, in Iceland. In this section of the 
route no difficulties were experienced, the average depth being under 300 fathoms, 
and the bottom being mostly of a favorable character. Sir Leopold M‘Clintock 
subsequently visited and examined Faxe Bay, on the north-west coast of Iceland, 
which, notwithstanding the popular belief to the contrary, is as free from ice and 
icebergs as the shores of the Isle of Wight. From Iceland to Greenland, across 
what is technically called the Greenland Sea, the soundings were, as had been 
expected, found by the Bulldog to be deeper than on the Iceland and Faroe section 
of the route, but still the greatest depth was nearly 900 fathoms less than the 
deepest portion of the direct route. It is a remarkable fact, as showing the 
erroneous impressions which bave prevailed even among scientific men respecting 
this region, that no ice was found away from the shore where the charts of Manby 
and Scoresby represent the sea as impenetrably covered with it. The Buildog 
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being a paddle-wheel steamer, unadapted to such navigation, did not pass through 
the drift ice so as to land on the east coast of Greenland, so long considered 
inaccessible to ships. She stood, however, along the coast, sounding occasionally, 
nearly as far as Prince Christian Sound, when a gale of wind compelled her to 
stand off shore. 

From the time of this date, (July the 19th, to the 18th of August,) Sir 
Leopold M’Clintock was unable to proceed with his soundings in consequence of 
continued gales of wind, which drove out the drift ice from the bays and fiords, 
and prevented the Bulldog, on account of her paddles, from approaching the 
coast. Afler attempting to enter several of the more southern ports, Sir L- 
M'Clintock entered Godhaab, towing in with him the vessel containing the coal 
intended for his ship. The weather had been most stormy, no less than eight 
gales of wind having been experienced during the preceding fortnight. The 
quantity of loose drift ice on the coast was greater, according to the information 
of the Danish residents, than had been seen for many years. The Bulldog, after 
having surveyed the harbor, coasted southward to Cape Farewell, as far as the 
prevalence of drift ice would permit. From that point, at some distance from the 
Jand, a line of soundings was carried to Hamilton Inlet, on the coast of Labrador 
The depths between the two points were very regular, the greatest being 2,022 
fathoms, 400 fathoms less than the direct route across the Atlantic The exami- 
nation of Hamilton Inlet made by Sir Leopold was necessarily a burried and 
imperfect one, but very little ice was seen ou the Labrador coast. On the return 
voyage a second series of soundings were carried from Hamilton Inlet to South 
Greeuland, where the Bulldog anchored, in Julianshaab, on the 29th September. 
The weather she had experienced during her voyage from Labrador was most 
severe ; she encountered no less than five gales of wind in eight days. After a 
cursory examination of some of the deep fiords which run inland for a consider- 
able distance—several of which are deemed admirably adapted for the reception 
of the cable—the Bul/dog left Julianshaab, on her return to Iceland, on the 3rd of 
October, and suffered some ivjury to her paddle floats and cutwater from the floe 
ice, which prevailed at the entrance of the fiord in larger quantity than had been 
known for nearly 30 years. 

The Bulldog, up to this time, had obtained no information whatever re- 
specting the For, and many began to entertain serious apprehensions that 
she had been beset upon the east coast of Greenland. Though made at the 
must unfavorable season, the examinations were said to be most satisfactory. In 
the channel of the various fiords a most considerable depth of water is almost 
universally found. On the 8th of October the Bulldog again approached the coast 
of Greenland, close to the entrance of Prince Christian Sound, at the extreme 
south end of Greenland, and found so very little ice that Sir Leopold M’Clintock 
commenced taking a line of soundings in towards the fiord. His intention, how- 
ever, was frustrated by the springing up of one of those terrific easterly hurricanes 
which occasionally sweep the coast of Greenland. For 50 hours the wind blew 
with such terrific violence that no canvas could withstand its force for one moment, 
and the Bulldog had to lie to under “ bare poles,” keeping the engines going, in 
case of falling in with ice. For three days the vessel gradually drifted southward 
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and clear of the land. After the abatement of the gale, the Bulldog continued 
her line of soundings back to Reikiavik, in Iceland, but was subject to almost 
continuous interruptions from gales of wind. But the few soundings which could 
be made were of the most sati«factory character, a depth of only 748 fathoms 
being found where it was expected to find 2,000. The return soundings of Sir 
F. L. M’Clintock were of a peculiarly interesting character, in a scientific point of 
view, inasmuch as they set at rest the long disputed question of the existence of 
avimal life at great depths in the ocean. Several starfish were brought up from 
the depth of 1,260 fathoma At Reikiavik, information was obtained respecting 
the For. She had left that port for Greenland at the end of August. The 
Bulldog \eft Reikiavik on the 28th of October, experiencing on her homeward 
voyage a constant succession of foul wind, with frequent very heavy gales, which 
retarded, and in some instances completely prevented her sounding operations. 
Sir Leopold M’Clintock carried his line of soundings into the Rockall-bank, and 
on the 9th November obtained bottom in 1,340 fathoms, about mid-chanvel be- 
tween it and the Vidal-bank. The wind still continuing adverse, and the coal 
being nearly exhausted, Sir F. L. M’Clintock was obliged to put into the port of 
Killybegs, county of Donegal, 

The expedition of the For was fitted out at the expense of the promoters of the 
undertaking, and was intended not only to co-operate with the Bul/dog in the 
sounding and general survey of the seas which intersect the various stations on 
the route, but also to fix upon and examine the precise localities for the landing 
of the cables, as well as to explore and fix upon the overland route through Ice 
land and Greenland. The expedition was commanded by Captain Allen Young, 
who accompanied M’Clintock in the celebrated voyage of the Foz in search of 
the Franklin expedition. Her cruise, like that of the Bulldog, was io her main 
results entirely successful, though her operations were retarded, and in some 
measure prevented, by the almost unparalleled succession of gales which prevailed 
with but little intermission from the time of ber departure till ber return to 
England. The Foz sailed from Cowes Roads on the 20th of July last, and after 
calling in the Downs, on the following day proceeded through the North Sea with 
a fair wind and calm weather. On the morning of the 24th, when off Whitby, 
the moderate breeze changed to a hard gale from the north—of course, dead 
abea i,—and for the two succeeding days the For could do little but bold her own 
against the wind and sea, which ran very high the whole time During the 27th 
the sea was calm, and the winds, though light, were fair, so that by the morning 
of the 28th Aberdeen was reached, and in the evening, the Foz fivally took ber 
departure for the Faroe Isles. On the 29th and 80th, the wind continued stil! to 
blow stiffly ahead, which so far retarded the progress of the ship that it was mid- 
day on the 2ist before the wild and rocky islands of the Shetland group were 
passed. For the two succeeding days the weather was equally, but the wind was 
generally sufficiently favourable to allow the ship to lay her course, “ close hauled ” 
to the wind, eo that about twilight (10 p.m.) on the 2nd of August the lofty pre- 
cipitous cliffs of the Faroes were sighted, distant 45 miles. From daylight on the 
morning of the 8rd a line of soundings was carried from a distance of 20 or 30 
miles out into Thorshaven, Stromoe Island, the capital of the Faroe group. The 
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depths were found to vary from 800 to 30 fathoms, with a generally shelly or 
muddy bottom, amd in every respect most favourable for the reception of a 
telegraph cable. On the afternoon of the following day the Moz again got under 
way, steaming through Hestoe Fiord, a wild and romantic channel, inclosed 
between the high mountains of Stromoe Island and the lofty basaltic cliffs of the 
islands of Nailso, Hestoe, and Coultra, for Heldervig, on the north side of 
Stromoe The wind increased to a gale during the afternoon, she again anchored 
for the night in the small harbour of Westmanshaven, near the end of the fiord. 
The weather covtinued stormy and wet during that night and next day, so that it 
was late in the afternoon of the 5th of August before the Foz could again get 
under way. After getting clear of the land and outside the fiord, a severe gale 
of wind again sprang up, with a heavy sea, both setting the ship dead towards 
the stupendous basaltic cliffs, some of which rose perpendicularly from the sea to 
a height of 2,000 feet. While beating the ship out of this unpleasant position, an 
accident oceurred which might have caused the loss of several of the crew. While 
the men were reefing, the foretopsail yard snapped in the middle, leaving the 
men clinging to the pieces, which dashed violently against the mast with every 
roll of the ship, threatening momentarily to fling them off into the sea, from 
which it would have been impossible to rescue them. They were all, however, 
eventually reseved from their perilous position ; but five of them were more or 
less injured. The wind shortly afterwards fell again light; but the sea continued 
to drift the ship into unpleasant proximity to the cliffs, and it was not without 
some difficulty that she succeeded in rounding the north point of Stromoe, and 
reaching Heldervig Fiord. 

On the evening of the 6th of August, the party under Dr. Rae, who had left 
the ship at Thorshaven for the purpose of making an examination of ihe island of 
Stromoe, arrived, and on the afternoon of the 7th, the damages having been 
repaired, the Foz started for Iceland, taking a line of soundings from the mouth 
of the fiord to about 20 miles out to sea, the depth varying from about 30 to 200 
fathoms, with a bottom generally of a nature favourable to submarine lines. On 
the morning of the 8th it again blew a strong gale of wind from the north-east, 
with a heavy sea, which obliged the ships to lay to until the following morning, 
when the wind again fell light, but, the swell being heavy, little distance could be 
made by aid of the steam. In the afternoon a sounding was obtained, somewhat 
to the southward of the proposed line of cable, in 624 fathoms. The 10th was 
another day of light variable winds, during which but little progress could be 
made. At midnight, though some considerable distance from land, soundings 
were obtained in 60 fathoms’ water. At daylight on the morning of the 11th, 
the high and beautiful mountains of the east coast of Iceland were ;/lainly visible 
above the clear horizon, but they were soon obscured by one of those siense fogs 
which so frequently prevail in the North Atlantic during the summer. The ship 
was consequently obliged to come to an anchor for the day, under the lofty head- 
land of Oster Horn. At daylight on the morning of the 12th of August, the fog 
having again lifted, the Fox got under way for Beru Fiord, standing northward 
along the coast, here rising in one beautiful chain of lofty and rugged volcanic 
mountains, the dark and barren sides of which are occasionally relieved by snow- 
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covered peaks and streams of glacier ice. At noon the anchor was dropped ou 
the wild, mountainous inlet of Beru Fiord, close to the factory station. The day 
was beautifully fine aod clear—a most unusual circumstance on that coast. The 
five following days were occupied in sounding and surveyingr the fiord and the 
various inlets and bays, many of which were found to be most favourable for the 
reception of a cable. 

On the afternoon of the 15th, the party under Dr. Rae's superintendence Jeft for 
the purpose of exploring and laying down the route for the landline across the 
island, inteuding to join the ship again at Reikiavik. On the evening of the 
17th, the soundings and survey being complete, the Foz left Beru Fiord with a 
fair wind, and on the morning of the 19th reached the Westmanna Islauds, off the 
south coast of Iceland. Having communicated with te shore, the Fox stood on 
her way to Reikiavik, those on board just catching a glimpse of Hecla, which was 
partially ccvered with clouds, in the distance. Passing the rugged lava streams 
of Cape Reikianws during the afternoon, the For arrived iu Reikiavik on the 
evening of the 20th. During the succeeding ten days, every part of the neigh- 
bouring coast which seemed to afford a favourable landing-place for a cable, was 
examined and thoroughly sounded; and several places, in every respect eligible 
for the reception of the cable, were discovered. On the 29th, Dr. Rae and his 
party returned, having successfully accomplished the difficult journey across the 
island, a distance of nearly 450 miles, in fourteen days. 

From this date to the 9th of September, heavy gales and unfavorable weather 
kept the ship from making much progress westward ; but on the 10th and 11th of 
that month, the weather having moderated, the progress made toward the Green- 
land coast was considerable, and yet no ice, nor, indeed, any indications of ite 
presence were encountered, though in the chart of Manby, the whole sea over 
which the Foz had been sailing for the previous three days is laid down as per- 
petually covered with an impassable barrier of it. At 6 p.m.on the 11th, when 
listant 150 miles from.Cape Valloe, East Greenland, a sounding was obtained in 
2,135 fathoms. At daylight on the morning of the 12th the first ice and the 
supposed inaccessible east coast of Greenland were sighted. The land, which 
then, probably, for the first time, was seen from a ship, was of a high, mountain 
ous, and generally precipitous character. Being short of water, Captain Young 
made the ship fast to a large flve of ice, from portions of which the tanks were 
soon replenished. Having obtained soundings, bearings. and angles, the ship 
coasted southward along the land, the ice lying closely packed along the coast ; 
and the ship in the afternoon, being closely surrounded with floe pieces, was kept 
away to the margin of the ice. At daylight on the following morning, the 13th 
of September, the weather being fine and clear, the Foz again etood through the 
ice toward the land to within three miles off the high mountainous island called 
by the natives Omenarsuk. Some closely packed, heavy ice lay aloag the coast, 
and there being no opening for the ship to get in, and no prospect of an off shore 
wind to disperse it, the vessel was kept along the end of the land southward, 
looking out fora harbor. Views of the land angles and bearings for fixing posi- 

tions were obteined. The appearance of open water in some of the fiords led to 
the bope that the ship might reach the coast, but during the afternoon the wind 
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freshened from the S.S.W. As the weather was threatening, Captain Young 
was compelled to stand off the land to the south-eastward for the night. On the 
14th the Fox was about 60 miles east of Prince Christian Sound, having been led 
off the land with the ice, which appeared to have accumulated in most unusual 
quantity round Cape Farewell. Soundings were obtained in 1,120 fathoms gravel 
and sand, avd again on the following day, 75 miles north-west of Cape Farewell, 
in 1,280 fathoms. 

On the following day, September 15th, a violent gale sprung up from the north 
and north-west, which blew almost without intermission to the 20th, during 
which, on several occasions, Captain Young | ad penetrated into the ice in order 
to ascertain if the coast was sufficiently clear to admit of surveying operations 
in the southern fiords being carried on. On the 20th the high land about C ipe 
Farewell was made at davlizht, about 40 miles distant, the late gales having 
blown the ice into a compact part filling up the intervening space. As the sun 
rose the tops of the lofty mountains could be plainly discerned to be surrounded 
by a dense vapour, which looked like the smoke of a voleano, but which subse- 
quently proved to be the effects of a violent hurricane whirling the snowdrift 
from the lofty summits of the mountains. The wind at the time was blowing 
atify from the northward so the For was hove to till the afternoon, under the lee 
of the ice. On the morning of the 21st the ice was found to be considerably 
loosened by the gale, leaving open lanes of water between streams of ice. 
Through one of these openings the Moz beat against a strong northerly wind till 
the afternoon, when, the weather moderating and the main body of the ice being 
sufficiently open to sail through, the Fuz's course was shaped direct for the 
Channel, leading between the islands to Julianshaab. Night, however, coming 
on, Captain Young made the ship fast to an iceberg. The night was beautifully 
calm and the sea as emooth as glass; there was no moon, but the few black clouds 
which oceasionally flitted across the sky served by contrast, to render the light of 
the aurora doubly brilliant. For the first portion of the night the ship lay as 
quiet as if in a dock,—a most inexpressible relief to those on board, who for the 
previous three weeks had been buffeted about amid an almost continuous succes 
sion of gales. A sounding was taken, and, though not more than 86 miles from 
land, a depth of 1,550 fathoms was found, Ae the night wore on the quiet which 
all enjoved was disturbed by a slight ewell, which caused the floe pieces to grind 
together with an ominous noise. After miduight the sky became overcast, the 
ship was uneasy, and the watches were almost constantly employed in resetting 
the ice-nnchors. The barometer, which had stood very high, bevan to fall rapidly ; 
at 8 o'clock a.m. a sudden gust of wind tore away all the ice-anchora while some 
of the hand« were emploved in resetting them, and the ship rapidly drove away 
from the berg, leaving the men behind. The steam was immediately got up, and 
by its aid, and that of the fore and aft sails, the men were recovered fron the 
ice; but by the time thie was accomplished the full foree of asouth-east hur- 
ricane had burst upon the ship. The sky was covered with a uniform dark mass 
of seul, from which the rain drovein torrents, freezing as it fell upon the rigging 
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and upon the deck until everything was crusted with ice, The staysail was sct, 
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but immediately blown away, the storm staysail and trysai] were bent, but the 
wind had increased to such violence that no canvass could withstand ite foree. 

The position of the For was at this time most perilous Hove to under bare 
poles, the force of the wird wae yet so great that she drifted with fearful rapidity, 
surrounded in all directions by loose pieces of ice. The spray was torn from the 
top of the waves, filling the lower stratum of air with eddying clouds like anow- 
drift, which blew with blinding violence into the faces and eyes of those on deck. 
The ship was in an almost helpless condition ; the clouds of spray hid the pieces 
of ice from view until the ship was upon them, while the intense roar of the 
wind drowned every other sound, the ship driving helplessly before the wind 
avoiding many pieces of ice, but striking others wiih a foree whieh would have 
immediavely proved destructive to any other ship less strongly constructed. At 
12 noon the ship ran stem on to a piece of ice with such force that even the 
power of the wind was insufficient to disengage her ; other pieces of ice were 
driven astern, and for a few minutes the lives of all on board did not seem worth 
10 minutes’ purchase. The fore trysail was loosened and immediately split, but 
the impetus given was sufficient to clear her, and she glided from between the 
pieces as they closed, Throughout the remainder of the day the wind continued 
to blow with increased violence and the barometer to fall, and the 
bulwark stanchions on the starboard side were carried away by the 
sea and ice. The water in the engineroom increased so fast that 
at six p.m., it extinguished the fires, and the engines stopped, thus removing the 
last chance of steering the ship clear of the floe, pieces and bergs as they appeared 
Night was also coming on, so that the preservation of the ship and those on board 
seemed little less than miraculous, as human exertions could do no more. At 
half-pasi seven p.m., the barometer, which bad fallen an inch and a-half, showed 
a decided tendency upwards, and in half-an-hour the violence of the squalls was 
perceptibly less ; from this time till 11 80 p.m, the wind continued to fall off until 
it so far abated that the ship could be hove to with the staysail set. At daylight 
on the 23rd sail was made, and the ship stood to the north-east with a fair wind. 
But so totally had the ship been driven out of her reckoning by the prevailing 
storm that she was found at noon to be nearly a degree to the northward of her 
supposed position, and according to the charts and chronometers, absolutely sailing 
upon the land, the former were, however, found ultimately to be incorrect- 
Very litle ice was to be seen, the storm having, as is usually the case, effectually 
scattered and destroyed it. On the afternoon of the 23rd it again threatened, and 
in the evening again blew with such violence that the ship was hove to under 
storm staysai!l, During the succeeding eight days the Zoz encountered nothing but 
a succession of foul winds and such heavy gales that it was impossible to reach 
Fredrickshaab for the purpose of refilling and obtaining water. 

On the 2nd of October, after great difficulty, the above harbour was reached: 
Soon afier her arrival, the ice from the southward agai: made its appearance, and 
as the reports concerning its exient were contradictory, a boat expedition was 
organized to examine it, and, if necessary to proceed to Julianshaab, about which 
district the principal examination would be necessary. After proceeding south- 
ward one day's journey, the ice was seen close in shore, but the sea far out was 
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apparently free. On the 12th of October the boats returned to the ships, and 
next day the vessel proceeded, wich a strong northerly gale, through the Torsuka- 
lak Channel to Julianshaab, where she arrived on the 22nd of October. Having 
completed a survey of the port and the adjacent fiord, the Fox proceeded to the 
examination of a deep and romantic fiord called Tgalika Fiord, into which large 
icebergs never ener, and in the channel of which sufficient waier was found 
effectually to prevent the grounding of the largest ever seen. Captain Young, 
after returning to Julianshaab, sounded the estuary of the fiord oui to sea, and 
found thai a uniform channel, 160 fathoms deep, could be depended on—a depth, 
it is needless to mention, considerably greater than that of any iceberg ever seen 
upon the coast, The winter had now fairly set in, and for weeks past quantities 
of ice had formed upon the surface of the bays and fiords, continually breaking 
up before it attained any consideradle thickness; so Captain Young determined to 
retarn to England at the earliest apporvunity, Lhe season being over for proceeding 
with the examinations of either the Greenland coast or that of Labrador. But, at 
the begiuuing of November, the fiord through which Dr. Rae’s party would have 
to pass on their return to the ship from their inlaad examination, was found to be 
frozen 16 miles from the head, and it was not without considerable difficulty that 
a sledge party reached them on the 6th of November, and informed wen that a 
boat awaived their arrival at the open water. On the 8th of November the Fox 
Sailed trom Julianshaab, add afier a rapid run of 15 days she entered Portland 
Roads. The results of the cruise are universally considered by those who accom- 
panied the expedition to be most satisfactory. Co!onel Shaffoer's stalements as 
to the existence of long deep fiords, in which the water was so deep as to preclude 
the remotest possibility of a cable being injured by ice or icebergs is fully con- 
firmed. ‘he exisience of drift ice along the south coast is in reality no difficulty ; 
it only prevails at the commencement of the season, valess iv an exceptional year 
such as that recently experienced. Even when thickest its movements with 
various winds are so perfectly uaderstood, that, unde the command of experienced 
captains, many frail ships, totally unadapied to ize navigation, annually visit and 
return from all parte of the coast in safety. With regard to the American (ermi- 
nus of the line, now that the Greenland difficulty has been removed, when once 
the line has been carried to the latter in the 50th par. of westera longitude, the 
landing on the opposite shore can be selected on any poiut within some hundreds 
of miles wiibout materially increasing the lengih of the circuit. 





IRON TRADE OF MARQUETTE: LAKE SUPERIOR. 

We extraci from a Marquette Journal, the following notice of the rise and 
progress of the iron trade of that district. On witnessing the activity displayed 
at the Marquette mines, during a visit to Lake Superior last summer, we could 
not help regretting most acutely that our Canadian ores of Marmora and the 
adjacent iownships should be lying idle, purely for want of a railway or team- 
way to the front. The distance of Marmora from the Lake shore, is not greater 
than that between Marquette and the ore-beds of that region; and there are no 
engineering difficuliies to render the construction a costly one. In matters of 
this kind, our enterprising neighbours leave us certainly far behind. 
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CANADIAN INSTITUTE. 


CANADIAN INSTITUTE 
Sgssion—1 86-61 
FIRST O&DINARY MEETING—I8t December, 1860 
Professor Daxiet Wiisox, LL.D., President, in the Chair. 

L W. H. Ellis, Esq., Civil Engineer, elected provisior vy by the Council 
during the recess, was balloted for, and declared duly elected :— 

II, Donations received since the last meeting of the Institute, were anounced. 
See A ‘ t A ‘] 

II The fol owing paper was 1 

By the Rev. Professor W. Hincks, LS. 

*Rem Historical, Critical, and Explanatory, on the structure and arrange- 
ment of Ferns.” 


SECOND ORDINARY MEETING—Sth December, 186 
Professor Danizi Wicsox, LL.D.,President, in tle ¢ 
The following Gentlemen were ol lf 1 
Ricuaanp Ber, Eeq., Hamilton, C. W, 
W iam Kixesroap, Esq., Toronto, 
Docron Woops, (Army Medical Staff) Torouto. 
Tuomas Burns, Esq., (Junior Member,) Toront 
P sor Hunt, of the Canadian Geological uvey, made a teresting 
a 5 
verbal communication on the Laurentian System of Cauada and Uand 
The followina poper war then read 
By Professor Daniel Wilson, LL.D. 


“On s of the traces of Ancient Arts and Civilization in the Valley of the 
Ohio.” 

Ill. equisite nominations for the election of office-bearers for the ensuing 
year, W ide; and the President announced the annual general meeting to be 


held on the 15th instant, to receive the Report of the Council, to elect office bearers 


and members of Council for the ensuing year, and for other business 





ANNUAL GENERAL MEETING—I] 5th December, 1860. 
Profess Daniet Witsox, LL.D., President, in tne Chai 
The following Gentleman wor elected a Membe 
Docror AcGyew, Toronto, 
Il. The follow ‘ donations for the Library and Museu were announced, and 
( anks of ihe Inatitute voted to (he donors 
FOR THE LIBRARY. 
From T!omas Devine, Esq., Crown Lands Department, Quebee, (By the Hon 
G. W. Allan, M.L.C 
Government Map of Canada, from the Red River to the Gulf of St. Lawrence, 


mounted and bound, 1859. 














90 CANADIAN INSTITUTE. 


From T. C. Walibridge, Esq., Toronto. 

Sedgwick and Murchison, on the distribution of older or Palaeozoic Deposits 
of the North of Germany and Belgium, and their comparison with formations of 
the same age in the British Isles. 


FOR THE MUSEUM. 


From J. F. Smith, Junior, Esq., Toronto, 
Sixty specimens of fossils from the Upper Green Sand of Dorset, Foglaud. 


IfL. A ballot having been taken for Officers of the Lastitute, for che ensuing year, 
the following gentlemen were declared duly elected, viz: 


DE scenes sasadnsnecee Prof. D. Wilson, LL.D. 
let Vice President.......... Rev. Prof. W. Hineka, F.LS. 
2nd em  Co#ueeennneas James Bovell, Esq., M.D. 
3rd ©  ¢unenesvad Rev. Prof. G. C. Irving, M.A. 
BOOMER. 0 os sccccccccssece D. Crawford, Esq. 
Recording Secretary......... P. Freeland, Esq. 
Corresponding Seeretary..... Rev. Prof. E. Hatch, M.A 
PD. cen adeancceessed Prof. H. Y. Hind, M.A. 
OME. ccccesccccccccccecs J. F. Smith, Junior, Esq. 
DLA cadeeeaactdeson ... Hon. G. W. Allan, MLC. 
* ’ seemncomendes Obeuuan Prof. J. B, Cherriman, M.A. 
©  sueastotbovouseseeses - Prof. H. Croft, D.C.L. 
OD . beaccatetadevwedeans T. C. Keefer, Esq. C.E. 
TTT TTT TTT ecee eees Sandford Fleming, Esq., C. E. 
 . sipeuseibeeeuseceses Prof. E. J. Chapman. 


IV. The report of the Council for the year 1859-60, was :ead and adopied on 
motion of Rev. Professor Haich, seconded by G Evans, M. A. 
V. The fotlowing Paper was read: 
By Professor ‘!. J. Coapman. 
“On sowe new facts regarding Siellifocm Orystais, wiih special reference to 
the crystalizauon of snow 


ERRATUM. 


Canadien Journal, No. XXX. (Voi. V. page 54+). Iu ‘Simple Rules for 
Caleulating the Taickness of Inciined Straia.” add—aiier the word strata in the 


first line—“ when the dip does not exceed 5°.” 















































MONTHLY METEOROLOGICAL REGISTER, AT THE PROVINCIAL MAGNBETICAL OBSERVATORY, TORONTO, CANADA WEST—OCTOBER, 1800, 


Latitude—43 deg. 30.4 min. North. Longitude—6 h. 17 min. 33 sec. West. Blevation above Lake Ontario, 108 feet 
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REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
FOR OCTOBER. 


(Richens, me Lb apt asada - a 
' ) Lowest, the 11th day . , vevvee 20.108 
Barometer ........ Monthly Mean , ‘ ———— 83 — 
(Mouthly Range ...... ‘ se Se 

( Highest. the 3ist day ' - . cccce | TOPL2 

in Lowest, the Ist day = » 2°.1 
Thermometer ) Monthly Mean ; . pcenceveecconcnganee 45°48 
( Monthly Range title ‘ aenbeatiel cdc “Oe 

Greatest Intensity of the Sun's Rays eemuenaows . sovnnnictiedl 85°.0 
Lowest Point of Terrestrial Radiation ; pnecauguedin Secerasesseonensots 2e°.2 
Mean of Humidity a een eau ws ee . 39 


Amount of Evaporation a dui a 

Rain fell on 11 days, amounting to 6.787 inches; it was raining 69 hours and 44 minutes, 
Snow fell on 2 days, amounting to 1.27 inches; it was snowing 11 hours. 

Most prevalent wind, the N. E. by EB. 

Least prevalent wind, the E 

Most windy day, the 11th day; mean miles per hour, 16.88, 


1.32 


Least windy day, the 5rd day; mean smiles per hour, 0.23. 

Aurora Borealis visible on 4 nights. 

The Electrical state of the Atmosphere has indicated high tension. 

Two distinct and smart shocks of an earthquake were felt here at 5.55a.m. on the morning 
of the 17th day, the wave passing from E.to W. The sound wave was distinctly per- 
ceptible after the passage of the earth wave. 





REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
FOR NOVEMBER. 


(Highest, the 2nd day 





Lowest, the 24th day fe et ‘a phe 
Barometer ......... Monthly Mean wighbepeneesen 
Monthly Range ......... 
( Highest, the Ist day 
Lowest, the 26th day 
Thermometer ...... } Monthly Mean 
Monthly Range . 
Greatest Intensity of the Sun’s Rays..........06..0cccccceeeees 
Lowest Point of Terrestriai Radiation... 
Mean of Humidity ............. 


Rain fell on 10 days. amounting to 5.898 inches; it was raining 48 hours 20 minutes, 
Snow fell on 4 days, amounting to 3.69 inches; it was snowing 7 hours and 50 minutes. 
Most windy day, the 24th: mean miles per hour, 29.35. 

Least windy day, the 16th. mean miles per hour, 0.33. 

Most prevalent wind, the 8. W. 

Least prevalent wind, the E. 

Aurora Korealis visible on 1 night. 

The Electrical state of the Atmosphere has indicated constant and moderate intensity. 
The Symmetrical wave was well marked during the month. 
Snow birds ( Plectrophanes Nivalis) first seen on the 8rd day. 
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REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
FOR AUGUST, ise 


REMARKS ON i} ISLE J I ET I HICAL REGISTER 
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GENTLEMEN OF THE CANADIAN INSTITUTE, 

It was with a high appreciation of the honor conferred on me that 
I acknowledged on a former occasion the distinction of being elected 
by vou to fill this Chair, which had already been successively occupied 
by men whose names reflect a dignity on any one who may succeed to 
them; and it is with feelings not less appreciative of the kindness 
with which you have marked your sense of my hearty zeal in all that 
pertains to the progress of the Canadian Institute, that I have again 
to thank you for this renewed testimony of your favor in placing me 
a second time in the high position of your President. 

It is usual on such anniversaries as this to review the more impor- 
tant events which have recently transpired in the world of science ; 
and especially to note what progress has been made within our own 
Province. During the past year, however, the interest and the ener- 
gies of Canada have been largely absorbed in proceedings, which, 
while they had for their special object the inaugural completion of 
that gigantic triumph of engineering skill which now spans the St. 
Lawrence, and challenges comparison with the greatest mechanical 
Vo. VI. H 
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achievements of ancient or modern times; were chiefly pregnant for 
all of us with moral and social influences of a high order, though 
deriving their value from elements apart from those with which 
Science has chiefly to deal. Now that the glare and excitement 
attendant on the visit to our colony of the Heir apparent to the 
British Throne have passed away, and we can look calmly back on 
that event which gave birth to such enthusiastic demonstrations in 
every corner of this wide Province, I feel assured that many 
realize the elevating influences which are begotten by the awakening 
of pure and lofty sentiments of patriotism and loyalty; and reflect 
with unalloyed pleasure on the feelings of generous and affectionate 
interest with which they looked on that son of our loved and gracious 
Queen on whom rest the future hopes of this great empire. Amid 
all the cordial expressions of loyalty which greeted our Prince in his 
progress through this Province, none, I feel assured, were more heart- 
felt and sincere than those in which the members of this Institute 
gave utterance to their earnest prayer: that, endowed with all noblest 
graces and divine blessings, trained in sound learning, and gifted with 
a liberal love of Science and the Arts, he might be eminently fitted 
for the high trust of which he is the heir. 

Happily it is still our boast that, while, under the genial sway of 
our beloved Queen, science and letters are accomplishing triumphs 
which will render the Victorian era illustrious in future ages, we 


participate in all the glories of that empire—the mother of future 


nations,—which is now girdling the world with a glorious confederacy 
of provinces, alike united in freedom, in intellectual progress, and in 
loyal devotion to their sovereign head; so also, as members of an 
Institute specially devoted to investigations and researches into the 
hidden truths of nature, we claim an interest in all the triumphs 
which mark the progress of Science, wheresoever achieved. In 
attempting a résumé of progress since our last anniversary, I may 
accordingly be expected to refer to the alleged addition to our solar 
system of the new planet Vulcan, as one of the most popular among 
recently announced discoveries. The names of Le Verrier and Adams 
are indissolubly associated with that beautiful demonstration which, 
reasoning from the known forces Newton had revealed, determined 
the existence of the unseen planet Neptune, and with a prescience 
based on true scientific faith, dictated the precise point in the hea- 
vens where, amid the infinite multitudes of stars which the tele- 
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scope reveals, the astronomer should find the unknown wanderer, that, 
afar on the verge of our solar system, obeyed the same laws which 
hold our earth within its annual path, and control the fulfilment 
for us of the divine promise that “while the earth remaineth, seed 
time and harvest, cold and heat, summer and winter, and day and 
night shall not cease.” 

The perturbations of Uranus had long warned the astronomer of 
some unknown element present within the remote confines of the 
system; and more recently the distinguished French discoverer of 
Neptune had given expression to the belief that certain disturbances 
in the movements of the planet Mercury must be attributed, in all 
probability, to a similar cause : when the scientific world was startled 


by the announcement that, at the opposite extreme of our solar sys- 


tem, within the burning zone which intervenes between Mercury and 
the sun, the intra-mercurial planet Vulcan had been seen, revolving 
around the common solar centre within a period of nineteen days 
and seventeen hours, at a distance from the sun not exceeding 
eight degrees, and with a mass only one-seventeenth of that of Mer- 
cury. The glimmering twilight of Neptune, wandering in its remote 
orbit, the outer sentinel of our system, long withheld it even from 
the gaze of the astronomer; and we await the confirmation of this 
announcement of another planet, still longer hidden in the burning 
splendor of its orbit by excess of light. But if it should prove true, 
it will not diminish our interest in the result, that the discovery is 
due to the self-taught labors of M. Lescarbault, an humble amateur 
astronomer, working with rude instruments of his own construction. 
But from this I pass to other researches in Astronomical Science in 
which we may claim some personal interest. The year which has 
closed was specially marked to the Astronomer by a total eclipse of 
the sun, on the 18th of July, the line of central shadow of which 
extended from a point near Vancouver's Island eastward to the 
Labrador Coast, and after traversing the Atlantic, passed across 
Spain and Northern Africa, terminating finally at the southern 
extremity of the Red Sea. On this continent, accordingly, an Astro- 
nomical expedition was organized by the accomplished superintendent 
of the U. 8. Coast Survey, for the purpose of observing the eclipse at 
Cape Chudleigh, on the Coast of Labrador, and included in its staff, 
as a representative of Canadian Science, one of our own members, 
Lieut. E. D. Ashe, R.N., the director of the Quebee Observatory. 
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Exposed to unusually tempestuous weather, and precluded from some 
of the most important observations by the intervention of a thin veil 
of cloud between them and the sun just previous to its total immer- 
sion, the expedition to the Coast of Labrador has not contributed any 


novel truths to science. The intervening cloud, though but a fleecy 
veil, of utmost insignificance at any other moment, was sufficiently 
dense to almost entirely preclude the observation of the corona 
usually seen surrounding the moon during the period of total eclipse. 
It was the good fortune of Lieutenant Ashe alone, of all the observers, 
to catch a single point of brightness and fix its position in the corona ; 
and thus to supply one precise observation for comparison with those 
simultaneously made in other parts of the globe. But it is of interest 
to us to know that our New World of the West bore its part, and our 
own young Province had its representative among those devotees of 
science who were engaged at widely separate stations: at Herena, near 
Miranda de Ebro, and at Tarazona, in Spain, as well as at other 
favourable points along the line traversed by the great shadow; in 
watching the phases of this beautiful and rare phenomenon. Among 
the most striking results hitherto communicated to the scientific 
world, are the observations made under the direction of Le Verrier, at 
Tarazona; though im one respect an interesting correspondence is 
noticeable between the phenomena noted by the members of the 
French Astronomical expedition, and those which attracted the atten- 
tion of the observers on our own Labrador Coast. At the period of 
total obscuration alike at Cape Chudleigh, and at Tarazona, the 
general illumination of the atmosphere proved much greater than the 
relations of former observers had led either party to anticipate. But 
the more important phenomena recorded by Le Verrier, are: first, 
the observation of three lofty peaks, 30° below the horizontal diameter 
on the eastern edge of the solar dise,—of the reality of the toothed 
form of which the French Astronomer entertains no doubt,—with their 
upper sides tinged with rosy and violet light, while the lower sides 
were brilliant white; and secondly, but of more importance, that as 
the moment of reappearance of the sun approached, and while 
watching for its first rays, the previously white margin of the disc 
appeared tinged with a delicate fillet of unappreciable thickness, of a 
purplish red, which enlarged by degrees until it formed around the 
black dise of the moon, over a breadth of about 30°, a red border per- 
fectly defined in thickness, crescent shaped, and with an irregular outline 
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above. The visible part of the emergent sun over its whole breadth 
and up to the height of seven or eight seconds, was covered by a bed of 
rosy clouds, which appeared to gain in thickness as they emerged from 
behind the dise of the moon. Without enlarging on other phenomena 
noted by the French astronomer, it may suffice here to note that Le 
Verrier has been led by those to the entire re-construction of the 
theory hitherto maintained relative to the physical constitution of the 
sun; and, discarding the idea of a central dark globe, with successive 
opaque and luminous cloudy or gaseous envelopes, he now inclines to 
the belief that the sun is a body, luminous simply because of its high 
temperature, and covered by an unbroken layer of roseate matter, the 
existence of which he conceives his observations have demonstrated. 
Other observers, including those who watched the eclipse at Herena, 
still adhere to the opinion that the corona and the luminous clouds 
are alike ascribable to simple optical appearances ; and we must not 
only be content to wait the full publication of the results of th 
various independent observations, but in all probability reserve for the 
disclosures of future eclipses, the determination of some of those 
interesting questions relative to the physical constitution of that 
central sun which rules the undisputed sovereign of our system, 
dictates laws to the remotest planet, curbs the blazing comet in his 
far-wandering aphelion, and measures life, and time, and changing 
seasons, to all the worlds revolving in its train. 

But from this department of the history of scientific progress 
during the past year, in which Canada has been honorably repre- 
sented, though on a scale greatly inferior to what a just ambition 
would lead us to desire, I turn to glance at another sphere of labor. 
Among recent actions connected with the practical applications of 
science, most nearly related to our own immediate sympathies, none 
is, perhaps, calculated to awaken a deeper interest than the expedi- 
tion of Sir Leopold McClintock to survey the projected North Atlantic 
route for a new telegraphic cable between Great Britain and America. 
It recalls to us the memory of high hopes wrecked in the very hour of 
triumph. After repeated disappointments, and when every mind was 
prepared for failure, we all remember when, on the fifth of August, 1858, 
the news flashed along all telegraphic lines on the American continent 
that the Niagara and Gorgon steamers had reached Trinity Bay with 


their portion of the Atlantic cable intact ; and on the same memorable 


fifth of August the Agamemnon communicated by its means the 
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equally successful completion of her moiety of the work. The mag- 
nitude of the triumph of Science seemed to impress with a solemn 
awe the humblest actors in this great event. The hardy seamen who 
bore the cable to land, knelt together and united their voices in pray- 
erful recognition of a divine and overruling Providence to whose aid 
they ascribed it that their labor had not been in vain; and the Eng- 
lish board—abandoning the cold formalities of a joint-stock company,— 
despatched to the American directory the telegram, memorable in its 
form as in its news:—Evrorr anp AMERICA ARE UNITED BY 
TELEGRAPH ; GLory To GOD IN THE HIGHEST, ON EARTH 
PEACE, GOOD WILL TO MEN. 

The great pulse of the empire throbbed in sympathy with that of 
the proud young western nation kindred with itself, and the common 
ancestral blood seemed to kindle anew into generous aspirations, with 
the consciousness that time and space had been annihilated, and 
the broad Atlantic no longer severed them and us from the vital heart 
of Britain's world-wide empire. Science had her triumph. The 
costly experiment proved beyond all doubt the possibility of laying 
electric wires along the depths of the ocean's bed, and of transmitting 
the electric current through their vast length of cable. But, that 
accomplished, all waited impatiently—and as it proved, in vain,— 
for the practical working of the wondrous telegraphic line. It had 
uncoiled its voluminous folds, and stretched its mighty length across 
the submarine valleys of the ocean, like some fabled leviathan, only 
to mock us as with an enchanted sleep. The wealth of thousands 
was embarked in the vessels freighted with its folds; the hopes of 
millions were awakened by the calm unheralded announcement of 
its triumph; and the most unimaginative reflected with a glow of 
pleasurable wonder on the noiseless freight of human thought speeding 
on the wings of the lightning through the dark abysses of the ocean. 
But there is, perhaps, something even more calculated to awaken our 
just admiration in the fact that, undaunted by so costly a failure, the 
indomitable enterprise of England has resumed the task, and will 
never rest till her Canadian sons, and her American kin, are united 
with her by this grand electric chain. Inthe expedition which sailed 
in the Bulldog and the For for the purpose of resuming this great 
work, Canada also had her representative in Dr. John Rae, a distin- 


guished associate of our own body, who had already been the pioneer 
of Sir Leopold McClintock in the nobler task which he accomplished 
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in the previous voyage of the Fox to Arctic Seas. But, exposed to 
the same tempestuous weather which impeded the astronomical ex- 
pedition to the Coast of Labrador, the voyage of the Bulldog and 

‘ox was accomplished under circumstances calculated to warn us that 
such triumphs are not to be won without toil and disappointment. 
Continuous bad weather retarded the survey, though it could not 
thwart the persevering energy of those entrusted with its execution ; 
and they effected a series of soundings sufficient to demonstrate the 
practicability of an Atlantic cable carried from the north of Scotland 
to the Faroe Islands, thence to the east shore of Iceland, and from 
its western coast along a sea-bed over which the annual icebergs of 
the Arctic Ocean sweep southward their mighty hulks, like mountains 
torn from their foundations, to waste and perish as strange intruders 
in a southern clime. 

But while we are thus encouraged to anticipate once more, with 
eager longing, the time when the ocean-buried coil shall emerge on 
our own British American coasts, and its wondrous freight of thought 
shall sweep across half a wofld, swift and noiseless as the stellar rays 
through the blue depths of space ; we have meanwhile other results 
of interest and value to note, as products of this great enterprise. 
Dr. Wallich, the naturalist of the expedition, has recently published a 
valuable series of observations, having for their chief object to deter- 
mine the depths to which animal life extends in the sea. The result 
of these is to establish beyond question that life exists in the vast 
depths of the ocean, under circumstances which have heretofore been 
deemed incompatible with any condition of vitality. The soundings 
in the bed of the Atlantic had previously made us familiar with the 
fact that the oozy deposits along its great basins are to a considerable 
extent made up of the minute calcareous shells of Foraminifera. But 
these have been obtained during the recent expedition, at depths of 
from fifty to nearly two thousand fathoms, with the cell-contents 
entire, and otherwise presenting satisfactory evidence of having been 
in a vital state when disturbed in their ocean habitats by the sounding 
line and lead. Nearly midway between Cape Farewell and Rockall, 
the deep-sea line brought up, along with numerous specimens of the 


Globigerine, several living star-fishes belonging to the genus Ophi- 


ocoma, recovered from a depth of upwards of twelve hundred fathoms. 
The facts are highly suggestive and replete with interest for us. 
That in the dark caverns of mid-ocean, the solid rock was in process 
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of formation out of the minute calcareous shells of some of the most 
simply organised families of the animal kingdom, was a fact already 
established, in full accordance with all the phenomena of geological 
history already revealed to us. The main subject disclosed in those 
wonderful lithological chronicles of the preadamite world which pal- 
montology reveals, is the history of the beds of former seas. But in 
addition to this we now learn of organic life abundantly present under 
conditions hitherto deemed incompatible with any forms of vitality ; 
and of contemporaneous zones of life immensely extending its assigned 
range. Science has long since revealed to us the fact that we our- 
selves live—and require such a condition as an element essential to 
life,—in the depths of a great atmospheric ocean, which subjects us 
to a pressure of fourteen pounds on the square inch, or to a mean 
weight of 21,240 pounds. But from those latest disclosures of sub- 
marine life it is proved that in deep zones of the ocean, upwards of 
two miles from its surface, where the feeblest refraction of sunlight 
can scarcely be supposed to shed a glimmering ray, and the pressure 
must amount to more than a ton and a half on the square inch, not 
only the minute Foraminifera, but highly organized species of radiata, 
revel in the enjoyment of life, and sport their strange forms and 
brilliant colours, in ocean's dark unfathomed caves. To the lamented 
Edward Forbes we owe some adequate appreciation of the eomprehen- 


sive truths which the intelligent use of the dredge places within reach 


of the naturalist, and we may now regard those results of deep ocean 


soundings, carried on under such peculiar disadvantages, as a mere 
glimpse and fortaste of the disclosures which await us relative to a 
new submarine fauna. There strange and beautiful forms reveal 
glimpses to us of the infinite variety of characters in which God is 
still writing the revelations of his creative power to shame the petty 
cavils of the sceptic, and invite our study of new zones of life at depths 
to which light itself can scarcely penetrate, but from which science 
thus recovers vital truths, calculated to illuminate many obscurities in 
that great geological past, built up out of the wrecks of still older life 
and organization. Whilst so many are watching with eager, though 
bated hope, the prospect of practical results to the political and com- 
mercial world from this new Atlantic Telegraph expedition, less tanta- 
lizing and evanescent than those which were celebrated with such 
joyous preans, when the “ bridal clasp”’ and the magnetic “ wedding 
ring ’’ were believed to have plighted perpetual troth between Britain 
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and her western scions: it is something to know that Science has 
gained new and important truths, interesting and replete with promise, 
alike for the Old World and the New. 

Thus it is that in pursuing one line of inquiry we are almost imper- 
ceptibly led into another and seemingly totally independent one. 
Thus it is that the connexion of the physical sciences is ever reveal- 
ing itself in new phases ; and with every extension of our knowledge 
we are the more taught to recognize in them an intimately related 
sister-band. Geology and Natural History, Astronomy, Electricity, 
and Magnetism, are all found to bave their points of contact, and 
mutually minister to each others completeness, while each presents 
its special claims on our sympathy and interest. In the observation 
of magnetic phenomena, and the patient accumulation of data calcu- 
lated to determine the solar magnetic influence on the earth, the laws 
of periodicity connected with terrestrial magnetie force, and the search 
for those hidden truths which comprehend the mysterious power by 
which the electrician already triumphs over time and space, Toronto, 
with its efficient staff of- workers at the Provincial Observatory, 
already takes a prominent place. The novel truths to which Le 
Verrier’'s observations seem to point relative to the physical consti- 
tution of the sun involve new views, which if once established must 
modify the whole theory of solar magnetic influence, and lead to 
further investigations of the apparent relations between the changes 
observed on the cloudy envelope of the solar photosphere, and the 
periodical changes of variation in the elements of the earth’s mag- 
netic force. Theory and observation go hand in hand in demonstra- 
ting the physical characteristics of the sun, and the influences which 
control the genial despotism with which that luminary reigns supreme, 
the monarch of our system. The accelerated motion of Enke’s 
comet at each return has sufficed to suggest the abandonment of the 
idea that planetary and cometary motions are performed in vacuo, and 
leads to the belief that space is everywhere pervaded by an ether, too 
rare to effect a perceptible change on the motions of the plancts, but 
sufficient by its resistance to subject such attenuated substances as the 
comets more completely to the attractive force of gravity, and urge 


them onward, with an ever diminishing orbit and increasing velocity, 


until they fall into the sun. These strange wanderers of the heavens 
that sweep at times their streaming train across the sky, “ with fear 
of change perplexing nations,” are thus shown, in their attenuated 
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fragility, like some frail moth irresistibly attracted towards the solar 
lamp; and fluttering ever nearer and nearer around the light until it 
is consumed. Yet it is not less true of that grand theatre of action 
where suvs and planets move in stately order, than of this little world 
of ours: 


“That not a worm is cloven in vain; 
That not a moth with vain desire 
Is shrivell'd in a fruitiess fire.” 


Already it has been suggested by Professor William Thompson, of 


Glasgow, that such may be the means by which the solar fires are 
replenished, and the central luminary of our system is maintained in 
undiminished brightness, while raying forth light and heat to all its 
planetary train. Such a phenomenon is believed to have been recently 
independently observed by two distinguished English astronomers, 
Mr. Carrington and Mr. Hodgson, who chanced by a happy coinci- 
dence to be simultaneously engaged at their different observatories in 
watching a group of solar spots. Two intensely luminous bodies 
were seen suddenly to burst into view, and to move within a period 
of a few minutes through a space on the solar dise of about 35,000 
miles, during which they attained their maximum brightness and then 
faded away, without affecting the forms of the group of solar spots 
which lay directly in their path. Lord Wrottesly, while drawing the 
attention of the British Association, at its recent Oxford meeting, to 
this interesting contribution of his own favorite science, failed not to 
note the remarkable coincidence that the simultaneous observations 
at Kew show on the same day, at the very hour and minute of this 
unexpected and curious phenomenon, the occurrence of a marked 
magnetic disturbance. Nor will it, I feel assured, fail to interest you 
when I state that on applying to my colleague Professor Kingston, 
he informs me that the register of the Provincial Magnetic Observa- 
tory records a corresponding magnetic disturbance at Toronto within 
a few seconds of the same time. 

Thus are we stimulated anew to watch with intelligent sympathy 
and interest the patient and little-heeded labors of our own Canadian 
magnetic observers, as day by day they silently note the minutest 
variations in the phenomena connected with this mysterious force, 
and strive to wrest from nature the hidden secrets of this uncompre- 
hended power. Yet that is not an altogether uncomprehended power, 
in the operations of which we already recognize a law of the Universe, 
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alike relating itself to the economic appliances of science in the tele- 
graphic lines of daily commercial intercourse, and bearing its part in 
the grand triumphs of intellect by which we reach forth to grasp at 
truths written for us in the central sun, in the revolving planets, and 
amid the wondrous galaxy of stars that stretch away in mysterious 
magnificence into the infinite depths of space, until imagination and 
reason tremble alike in the vain effort to conceive of a finitude for 
that visible Universe, by which the heavens declare the glory of God, 
and nightly utter knowledge of Him who alone is truly infinite. 

But the subsidiary labours already referred to in connection with 
the Atlantic Telegraphic expedition bring us into relation with another 
branch of scientific labour in which Canada maintains a no less 
efficient staff of workers. The novel and interesting truths of Natural 
History revealed by the deep-sea soundings conducted under the 
guidance of Sir Leopold McClintock and Dr. Wallich, not only 
greatly enlarge the sphere of organic life, and open up an ample field 
for fresh explorations of the naturalist in those deep zones of the 
ocean which have hitherto been assumed to present conditions incom- 
patible with organic life: but they are calculated to throw fresh light 


on the paleontology of the long emerged terra firma ; and, with their 


accumulated calcareous shells of the minute Foraminifera, amounting, 
in some of the specimens of soil brought up from the profound depths 
of the ocean bed, to 95 per cent. of the whole mass; and their highly 
organized and brilliantly tinged living radiata and mollusca: to 
illustrate the processes by which vast strata which now invite the study 
of the geologist, were slowly accumulated in the abysses of the 
primeval ocean. 

The distinguished geologist who so honorably presides over the la- 
bours of our provincial corps of observers, and whose former occupance 
of this chair reflects an honor on the humblest of his successors, is 
peculiarly devoid of that ambition which, among scientific workers on 
both sides of the Atlantic, is seen to tempt some from the patient 
fidelity to their legitimate pursuits, in the search for showy but often 
worthless disclosures that win the temporary meed of vulgar applause. 
He rather exhibits to us in a preeminent degree the example of a 
modest and patient searcher after those hidden truths of nature, the 
full worth of which will only be fully appreciated when other genera- 
tions have entered into his labours ; and it is then seen how largely 
such earnest and faithful verification of the thousand isolated facts of 
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his young science have contributed to supply the missing links of that 
great chain by which we are reaching back from the living present 
into that infinite past through which creative power has manifested 
itself in ever varying forms and conditions in the succession of life. 
Nevertheless all the recognition of Sir William Logan's indefatigable 
labours is not lett for posthumous appreciation. Owing to some 
special advantages which the geological formations of Canada supply, 
the researches of our provincial staff have largely aided in throwing a 
new and clearer light on those Azoic rocks which by their essentially 
inorganic character appear to point clearly to a terrestrial era prior to 
the first creation of life; and thus to offer a scientifice confirmation 
to that initial stage of creation in which the earth was without form, 
and veid, Sir Roderick Murchison in his recent reclassification of 
the more ancient rocks of Scotland,* when referring to those on the 
North West Scottish coast, remarks: “ The phenomenon relating to 
these Cambrian sandstones, which may well strike the geologist, is 
that these very ancient rocks, on which unquestionably the Lower 
Silurian rocks repose, should be simply sandstones and grits which 
have undergone much less change than the sandstone which lies upon 
them,—the latter baving been metamorphosed into quartz-rock. 
However difficult it may be to account for this fact, it is at all events 
most instructive as regards the origin nd succession of life in the 
crust of the earth, and sustains my view of a beginning. For here 
the older of the two rocks in Scotland has offered no trace of fossils, 
whilst the more crystallized structure above exhibits unmistakeable 
signs of former living things.” Having accordingly set forth in 
detail the evidence and reasoning on which he bases his new views on 
the order of the ancient stratified rocks of Scotland, and their asso- 
ciated eruptive rocks, Sir Roderick Murchison thus proceeds: ‘‘ The 
beginning of the geological alphabet, as applied in the maps of the 
Geological Survey to the Cambrian rocks of England, Wales, and 
Ireland, must therefore be preceded in Scotland by the first letter of 
some alphabet earlier than the Roman, showing a still lower deep in 
the north-west of Scotland—as in North America,—ihan exists in 


England, Wales, or Ireland. If this most ancient’ gneiss required a 


British name, it might indeed, with propriety, be termed the Lewisian 
System, seeing that the large island of Lewis is essentially composed 


* Proceedings of the Geological Society, Vol. XV1., page 240. 
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of it; but the term Laurentian having been already applied to rocks 
of this age in North America by our distinguished associate, Sir Wm. 
Logan, I adhere to that name, the more so as as it is derived from a 
very extensive region of a great British Colony.” 

Thus geology is pointing with accumulating proofs to the beginnings 
of terrestrial life; while we are reminded by familiar evidence around 
us in many of the Canadian rocks, that at the commencement of 
those fossil records in the Laurentian strata, trilobites, and other 
crustacea abound ; and we are now assured, by the most recent dis- 
closures of science, that the bed of the present ocean is the arena of 
many inferior forms of organic life. Here therefore the accumulating 
evidence seems to force upon us the adoption, or rather the firmer re- 
tention, of opinions altogether at variance with those novel views on 
the nature and origin of species, to which I had occasion to refer 
when last addressing you from this Chair. But the questions in 
relation to the origin of species, which were then beginning to attract 
the attention of men of science, have during the past year excited a 
more general interest than ahy other purely scientific inquiry. 

When the views of DeMaillet, Oken, and Lamarck were reproduced 
in a popular form, it was not altogether without reason that the 
argument was affirmed to place science in conflict with religion. It 


seemed like an attempt, if not to dispense entirely with a supreme 


creative power and divine first cause, at least to reduce to the smallest 
conceivable minimum the controlling government of an ever-present, 
overruling providence ; and to demonstrate a universe which having 
been constructed like some ingenious piece of mechanism, wound up, 
and set agoing, was thenceforth capable of working out its results 
without further oversight, until the term of its mechanical forces was 
exhausted, and the finger, stopping of itself on the great dial, declared 
that time shall be no more. The theories of spontaneous generation 
and the modification of organized beings by external physical agents, 
or by the direct operation of their own voluntary acts, have indeed 
found advovates among those honestly in search of guiding lights 
towards the hidden laws and truths of nature ; but they have main- 
tained but a feeble hold on the earnest students of science, and have 
for the most part been diluted into popular forms of scepticism in 
which all recognition of a providential government of the universe 
has been ignored. But the novel and highly suggestive views on the 
origin of species by means of natural selection, are presented to us 








114 THE PRESIDENTS ADDRESS. 


under very different auspices. We cannot treat them with too sincere 
respect even while rejecting them. They are no rash and hastily 
formed fancies of a shallow theorist, but the earnest convictions of an 
eminent English naturalist of great aud varied experience, set forth 
as deductions based on a continuous series of observations and ex- 
periments, extending over upwards of twenty years ; and heralded by 
the favourable testimony of some of the most cautious and discrimina- 
ting among his scientific contemporaries. Nevertheless, the time 
which has been already allowed for the critical investigation of such 
evidence as is advanced to sustain his comprehensive hypothesis, has 
only tended to discredit his transmutation theory, and add assurance 
to the convictions of the scientific believer in the idea of creation as 
the only satisfactory solution of the succession of life. Science has 
achieved wondrous triumphs, but life is a thing it can neither create 
nor account for, by mere physics. Nor can we assume even that the 
whole law of life can be embraced within the process of induction, as 
carried out by an observer so limited as man is, in relation to the 
sequence of time, and to the cosmical changes by which so much of 
the record is erased. Darwin, indeed, builds largely on hypotheses 


constructed to supply the gaps in the geological record; but whilst 


welcoming every new truth which enlarges our conception of the 
cosmic unity, all nature still says as plainly to us as to the Idumean 
patriarch: “‘Canst thou by searching find out God? canst thou find 
out the Almighty to perfection ?”’ 

Assuredly it is in no spirit of sceptical presumption that Darwin 
has set forth his views ; and I heartily accord with the claim advanced 
by Professor Huxley, that the arguments of an experienced and _pro- 
found naturalist on pure questions of science, must be met on scientific 
grounds alone. But when science claims not only to disclose the 
nature of all living and extinct organizations, but to determine their 
primary origin, it is difficult even on purely scientific grounds, to 
avoid reasserting the truth which all nature audibly affirms, that 
creation owes its existence to a Creator. And at every appearance of 
new organic forms in the geological strata of the earth, science sacri- 
fices no jot or tittle of its true dignity, when owning a higher law, it 
admits that He who, in the beginning, created the heavens and the 
earth, has in like manner put forth the same creative power at every 
successive origination of species. 

The geologist in reasoning on the succession of life, has hitherto 
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appealed to palwontological evidence by which he traces every specific 
form through provinces of space uniform in their relations to the order 
of geological strata, and therefore determinate as to the relative period 
of time within which they sprung into being, ran their appointed course, 
and were superseded by new orders of life. Yet it is not to be doubted 
that the record is very imperfect, and so leaves room for piecing it 
out with theory, hypotheses, and a comprehensive generalization. 
Nor need we affirm that the Lamarckian idea of an abnormal organic 
power of self-development ; or that which assigns to external influences 
a modifying power on the characters of species : is wholly unsupported 
by observation. Neither these, nor the opinions set forth by Darwin 
in favour of the derivation of well determined forms of one period 
from others more or less diverse in earlier formations, are altogether 


unsustained by evidence; though they can carry us but a short way 


in accounting for, or determining the plan of creation. They may 
induce us to reject the claims of many specific variations in organic 
form to be ranked as distinct primary species; but they leave the 
grand questions of the origin of species and the source of organic 
life, precisely where they were. We are still free to look upon the 
successive orders of life as the manifestations of an intelligent creative 
power: the intellectual conceptions of the supreme Intelligence by 
whom the universe subsists, wrought out, like all else in His visible 
creation, by material means. 

But leaving this aspect of the question, I rather turn to the con- 
sideration of the bearing of the bold naturalist’s views on the origin of 
man himself. Drawing his ingenious theories to a close he exclaims : 
“ The whole history of the world, as at present known, although of a 
length quite incomprehensible by us, wil! hereafter be recognised as a 
mere fragment of time, compared with the ages that have elapsed 
since the first creature, the progenitor of innumerable extinct and 
living descendants, was created. In the distant future I see open 
fields for far more important researches. Psychology will be based on 
a new foundation, that of the necessary acquirement of each mental 
power and capacity by gradation. Light will be thrown on the 
origin of man and his history. Authors of the highest eminence 
seem to be fully satisfied with the view that each species has been 
independently created. To my mind it accords better with what we 
know of the laws impressed on matter by the Creator, that the pro- 
duction and extinction of the past and present inhabitants of the 
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world should have been due to secondary causes, like those determin- 
ing the birth and death of the individual. When I view all beings 
not as special creations, but as the lineal descendants of some few 
beings which lived long before the first bed of the Silurian system was 
deposited, they seem to me to become ennobled.” But apart from 
what I cannot avoid characterizing as the monstrous notion that any 
new system of psychology can account for the origin of the intellect 
and living soul of man by development: the question is not whether 
man in reality acquires a scientific patent of nobility by tracing his 
ancestry back, through the Gorilla or the Chimpanse, to some vital 
monad that had its being ages before the first bed of the Silurian 
system was deposited; but whether science affords the slightest 
countenance to such a pedigree. If the origin of species be really 
traceable to natural selection and the preservation of favoured races in 
the struggle for life, then it should be demonstrable that man is pre- 
eminently favoured in physical organization, for he has every where 
triumphed over all other animals. But that triumph has been the 
result of no such physical preeminence, but of that intellectual power 
bestowed on him when—as we believe on an authority to which the 
progress of science adds ever fresh confirmation,—God breathed into 
him the breath of life, and man became a living soul. 

In defining the contrasting gifts of instinct and reason which dis- 
tinguish the lower animals from man, it was remarked by one whose 
death has robbed life to me of one of its greatest charms,—one, let me 
add, who found his earnest faith in things divine contirmed by every 
step he advanced in scientific knowledge :—*‘ Odr working instincts are 
very few; our faith in them is still more feeble; and our physical 
wants far greater than those of any other creature. Had the assem- 
bled lower animals been invited to pronounce upon what medical men 
call the ‘viability,’ or managers of insurance offices ‘the chances of 
life’ of the first human infant, their verdict would have been swift, 
perhaps compassionate, but certainly inexorable. The poor little 
featherless biped, pitied by the downy gosling, and despised by the 
plumed eaglet, would have been consigned to the early grave, which 
so plainly in appearance awaited him; and no mighty Nimrod, with 
endless lion-slaying hunter-sons, would have been seen to dawn in long 
perspective above the horizon, and claim the fragile infant as their 
stalwart father. Yet the heritage of nakedness, which no animal 
envies us, is not more the memorial of the imnocence that once was 
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ours, than it is the omen of the labours which it compels us to under- 
go. With the intellect of angels, and the bodies of carth-worms, we 
have the power to conquer and the need to do it.”’* 

Viewing man thus exercising dominion over the inferior creation by 
no preeminence of physical power, but solely by intellectual supre- 
macy, we can no more conceive of the development of the brute into 
man,—dowered with reason, capable of intelligent faith, the heir of 
immortality,—than we can conceive of the conversion of inorganic 
matter into the very lowest forms of organic life, without the inter- 
vention of creative Omnipotence. 

Nevertheless truth is ever the gainer by the collision of opinions, 
and the most important results may be anticipated in reference to the 
Science of Ethnology, from the revision of the whole question as to 
the origin and nature of species, consequent on the discussion to which 
the theories of Darwin have given rise. The increasing proneness 
towards the unlimited multiplication of species has unquestionably 
tended to the cumbrance instead of the elucidation of every depart- 
ment of zoology ; and the minute subdivisions which naturalists have 
latterly favoured, have given an undue force not only to such general 
arguments as those of Darwin in relation to organic life, but to the 
theories of modern ethnologists by which the genus homo has been 
divided into an ever growing multiplicity of species. If we take the 
typical man of each of Blumenbach’s comparatively simple divisions, 
we cannot evade the conclusion that very clearly defined elements of 
diversity furnish grounds for the classification into Caucasian, Ethiop- 
ian, Mongolian, Malayan, and American. But the simplicity of this 
system has secured for it no permanent adoption. Pickering, the 
able ethnologist of the United States exploring expedition, after 
examining, as he believes, every variety of the human race, rejects the 
idea that the American Red Man is distinct from the Asiatic Mongo- 
lian, and yet redivides the human family into eleven essentially distinct 
races, or species. ‘‘ There is” he adds, “no middle ground between 
the admission of eleven distinct species in the human family, and the 
reduction to one.’’ But other ethnologists, while pursuing the same 
course, have manifested even less favour for any middle ground. 
Borey de St. Vincent divides mankind into fifteen species; Broc 
greatly enlarges this by numerous sub-genera ; and Gliddon and Nott, 
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following out the suggestion of Agassiz as to the correspondence of 
different species of men with the natural geographical areas of the 
anima! kingdom, divide the globe into eight zoological realms, through- 
out which their human fauna are distributed under forty-three 
different heads; and it is by no means apparent that this is an 
exhaustive division into species of the genus homo. 

Looking to the tendency of such views to an ever-widening multi- 
plicity of species, or races of men, and to the consequent diminution 
in a corresponding ratio, of the elements of difference between them, 
it is impossible, I conceive, to overlook the force of some of Darwin's 
arguments in their bearing on this momentous question. Take, for 
example his favourite illustration, the domestic pigeon ; we look in 
vain for the slightest trace of the transmutation of a bird of another 
genus into any one of the varied and widely-scattered breeds of the 
wild or domestic pigeon, whatever force we may recognise in the 
arguments by which he traces all alike back to the Columba livia. 
Pigeons, he shows, have been domesticated for thousands of years. 
Lepsius indicates the record of them on the monuments of Egypt in 
the fifth dynasty, some three thousand years before Christ; Birch 
traces them in an Egyptian bill of fare of a still earlier date; Pliny 
refers to their extravagant cost among the luxurious Romans ; Akber 
Khan maintained them by thousands ; and the monarchs of Iran and 
Turan deemed them fitting gifts for the lordly Sultan. The same 
wild breed of pigeons has been found capable of domestication in 
northern Europe, and in India, and is seen to agree in habits and in 
numerous points of structure with all the domestic breeds ; yet, says 
Darwin, ‘‘although an English carrier or short-faced tumbler differs 
immensely in certain characters from the rock-pigeon, by comparing 
the several sub-breeds of these breeds, more especially those brought 
from distant countries, we can make an almost perfect series between 


the extremes of structure.’ Finally he adds: “It is also a most 
favourable circumstance for the production of distinct breeds, that 
male and female pigeons can be easily mated for life.” But we have 
only to remember that those, and all the other elements referred to, 
are to a far higher extent characteristic of man. Domestication and 
a social settled life, the permanent mating in pairs, the migration in 
communities, the external influences of an artificial civilization and 
highly diverse climatic influences for thousands of years, have all 
pertained to his normal condition, and may all therefore be made to 
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yield still stronger proofs that the man of Europe, of Egypt, and of 
India, are alike descended of one primal stock. 

In relation to the psychological aspect of the question, and the 
possible acquirement of each mental power and capacity by gradation, 
one argument has forcibly impressed my own mind, whatever value it 
may appear to possess to others. In recently carrying out some 
minute investigations into the characteristics of the languages of this 
continent, I have been struck with the confirmation which those of 
the Red Indian nations supply to the well known philological truth, 
that while vocabularies are simple in the early stages of intellectual 
development, and acquire their complex character with the progress 
of the nation: grammar on the contrary appears more full, complete, 
and harmoniously consistent, the further back it is traced. Selecting 
one of the native languages of our western forests, we find among the 
rude children of nature, destitute of all science, and ignorant even of 
letters, no rudimentary combination of half-developed utterances, 
the transitional stage between brute cries and human speech; but a 
language having systematised grammatical forms as rich, regular, and 
consistent, as that in which Plato wrote, and Homer sung. Such 
perfection of organization in languages, devoid of all abstract terms, of 
the whole vocabulary of mental science, and of generic symbols of 
that classification which accompanies the recognition alike of the laws 
of external nature and of thought, is utterly irreconcileable with those 


ideas of development once more offered for our acceptance on such 
high authority, and of a grand futurity, wherein “all corporeal and 
mental endowments will tend to progress towards perfection,” by the 
natural selection of favoured races in the struggle for life. 


In thus attempting, however inadequately, to review the recent 
progress of knowledge, with a special relation to our own Province, I 
have aimed at recalling to your notice alike those labours in the cause 
of science, during the past year, in which we possess some personal 
interest, and those novel and suggestive theories which have most 
recently given a new impulse to thought. We claim, as associates of 
this Institute to rank as lovers of science, united for the investigation 
of the laws of nature, and the discovery of new truths in every depart- 
ment of human knowledge. We desire also to rank as workers, and 
to associate with us all the workers in the same noble cause. It 
would indeed be a grave reflection on this Province, dowered with the 
inestimable blessings of a fertile soil, a hardy yet genial climate, and 





120 ON THE THEORY OF TYPES IN CHEMISTRY. 


above all, with free institutions which are the envy of less favoured 
lands: if, amid all its eager pursuit of material wealth, it could point 
to no phalanx of labourers aiming at the imerease of the wealth of 
mind; to none who covet being sharers im that glorious advance- 
ment of knowledge by which God, who has revealed himself to 
us in his word, is making ever new revelations of himself in his 
works ; and having made known to us Him who is the wisdom and 
the power of God, through whem we have the assurance of life and 
immortality in the gospel of his grace ; is anew, in the great volume 
of nature, adding fresh evidence of man’s immortality, by revelations 
of the inexhaustible wonders of that creation, which, I doubt not, is 
to employ the purified and enlarged faculties of man in its study 
through all the ages of that future life to which it is his atribute to 
aspire. May we, while seeking here the pure and elevating enjoyments 
which spring from the discovery of nature's truths, find knowledge 
of the humblest works of God an incitement to the adoration and love 
of Him, whom to know is life eternal. 
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ON THE THEORY OF TYPES IN CHEMISTRY. 
BY T. STERRY HUNT, M.A, F.R.8. 


In the Annalen der Chemie und Pharmacie for March, 1960, 
(exiii., 293) Mr. Kolbe has given a paper on the natural relations 
between mineral and organic compounds, considered as a scientific 
basis for a new classification of the latter. He objects to the four 
types admitted by Gefhardt, namely, hydrogen, hydrochloric acid, 
water, and ammonia, that they sustain to organic compounds only ar- 
tificial and external relations, while he conceives that between these 
and certain other bodies there are natural relations having reference 
to the origin of the organic species. Starting from the fact that all 
the bodies of the carbon series found in the vegetable kingdom are 
derived from carbonic acid with the coneurrence of water, he pro- 
ceeds to show how all the compounds of carbon, hydrogen and 
oxygen may be derived from the type of an oxide of carbon, which 
e either C,0,, C,0,, or the hypothetical C,O. 

When. in the former we replace ane atom of oxygen by one.of 
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hydrogen we have C,O0,H, or anhydrous formic acid; the replace- 
ment of a second equivalent would yield C,O,H,, or the unknown 
formie aldelyde; a third, C,O'H,, the oxide of methyle; anda 
fourth, C,H,, or formene. By substituting methyle for one or 
more atoms of hydrogen in the previous formula, we obtain those of 
the corresponding bodies of the vinic series, and it will be readily 
seen that by introducing the higher alcoholic radicals we may derive 
from ©,0, the formulas of all the alcoholic series. A grave ob- 
jection to this view is however found in the fact that while this 
compound may be made the type of the aldehydes, acetones, and 
hydrocarbons, it becomes necessary to assume the hypothetical 
C,0,, HO, as the type of the acids and alcohols. Orxide of carbon, 
C,0,, is according to Kolbe, to be received as the type of hydro- 
carbons like olefiant gas, (C,HMe,.) while C,O, in which ethyle re- 
places oxygen, is C,H, or lipyle, the supposed triatomic base of 
glycerine. 

The monobasic organic acids are thus derived from one atom of 
C,0,, while the bibasic acids, like the succinic, are by Kolbe, 
deduced from a double molecule C,O,, and tribasie acids, like the 
citric, from a triple molecule C,0,,. He moreover compares sul- 
phuric acid to carbonic acid, and derives from it by substitution the 
various sulphuric organic compounds. Ammonia, arseniuretted and 
phosphuretted hydrogen, are regarded as so many types; and by an 
extension of his view of the replacement of oxygen by electro-posi- 
tive groups, the ethylids ZnEt, PbEt;, and Bikt,, are, by Kolbe, 
assimilated to the oxides of ZnO, PbO,, and BiO,. 

Ad. Wurtz, in the Repertoire de Chimie Pure for October, 1860, 
has given an analysis of Kolbe’s memoir, (to which, not having the 
original before me, I am indebted for the preceding sketch) and 
follows it by a judicious criticism. While Kolbe adopts as types a 
number of mineral species, including the oxides of carbon, of sulphur 
and the metals, Wurtz would maintain but three, hydrogen, (H,) 
water, (H,O,) and ammonia, (NH,); and these three types, as he 
endeavoured to show in 1855, represent different degrees of conden- 
sation of matter. The molecule of hydrogen, H, (M,), corres- 
ponding to four volumes, combines with two volumes of oxygen (O, ) 
to form four volumes of water, and may thus be regarded as condensed 
to one-half in its union with oxygen, and derived from a double mole- 
cule, M,M,. In like manner four volumes of ammonia contain two 
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volumes of nitrogen and six of hydrogen, which, being reduced to 
one-third, correspond to a triple molecule, M,M,, so that these 
three types and their multiples are reducible to that of hydrogen 
more or less condensed.—( Wurtz, danales de Chimie et de Physique. 
(8) xliv. 304). j 

As regards the rejection of water as a type of organic compounds, 
and the substitution of carbonic acid, founded upon the considera- 
tion that these in nature are derived from C,O,, Wurtz has well 
remarked that water, as the source of hydrogen, is equally essential to 
their formation, and indeed that the carbonic anbydrid C,Q,, like all 
other anhydrous acids, may be regarded as a simple derivative of the 
water type. Having then adopted the notion of referring a great 
variety of bodies to a mineral species of simple constitution, water 
is to be preferred to carbonic anhydrid, first, because we can com- 
pare with it many mineral compounds which can with difficulty be 
compared with carbonic acid; and secondly, because the two atoms 
of water being replaceable singly, the mode of derivation of a great 


number of compounds (acids, alcohols, ethers, etc.,) is much more 
simple and natural than from carbonic acid. As Wurtz happily 


remarks, Kolbe has so fully adopted the theory of types that he 
wishes to multiply them, and even admits condensed types, which 
are, however, molecules of carbonic acid and not of water; “he 
combats the types of Gerhardt and at the same time counterfeits 
them.” 

Thus far we are in accordance with Mr. Wurtz, who has shown 
himself one of the ablest and most intelligent expounders of this 
doctrine of mclecular types, as above defined, now almost univer- 
sally adopted by chemists. He writes,—“to my mind this idea of 
referring to water, taken as a type,a very great number of com- 
pounds, is one of the most beautiful conceptions of modern chemis- 
try.”’—( Repertoire de Chimie Pure, 1860, p. 359); and again, he 
declares the idea of regarding both water and ammonia as represen- 
tatives of the hydrogen type, more or less condensed, to be so simple 
and so general in its application that it is worthy “ to form the basis 
of a system of chemistry.—(Jéid. p. 356.) 


We have in this theory two important conceptions : the first is that 
of hydrogen and water regarded as types to which both mineral and 
organic compounds may be referred; and the second is the notion 
of condensed and derived types, according to which we not only 
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assume two or three molecules of hydrogen or water as typical 
forms, but even look on water as the derivative of hydrogen, which 
is itself the primal type. 

As to the history of these ideas, Wurtz remarks that the propo- 
sition enunciated by Kolbe that all organic bodies are derived by 
substitution from mineral compounds is not new, but known in the 
science for about ten years. “ Williamson was the first who said 
that alcohol, ether, and acetic acid were comparable to water—organic 
waters. Hoffman and myself had already compared the compound 
ammonias to ammonia itself.”” * * * “To Gerhardt belongs 
the merit of generalizing these ideas, of developing them, and sup- 
porting them with his beautiful discovery of anhydrous monobasic 
acids. Although he did not introduce into the science the idea of 
types, which belongs to M. Dumas, he gave it a new form which is 
expressed and essentially reproduced by the proposition of Kolbe. 
Gerhardt reduced all organic bodies to four types—bydrogen, hydro- 
chloric acid, water and ammonia.—(Jbid, p. 355.) 

The historical inaccuracies of the above quotation are the more 
surprising since in March, 1854, I published in the American Journal 
of Science, (xvii. 194) a concise account of the progress of these 
views. This paper was re-published in the Chemical Gazette, (1854, 
p- 181,) and copies of it were by myself placed in the hands of most 
of the distinguished chemists of England, France and Germany. 
In this paper I have shown that the germ of the idea of mineral 
types is to be found in an essay of Auguste Laurent, (Sur les Com- 
binaisons Azotées, Ann. de Chimie et Physique, Nov., 1860,) where 
he showed that alcohol may be looked upon as water (H,O,) in 
which ethyle replaces one atom of hydrogen, and hydric ether as the 
result of a complete substitution of the hydrogen by a second atom 
of ethyle. Hence he observed that while ether is neutral, alcohol is 
monobasic and the type of the monobasic vinic acids, as water is the 
type of bibasic acids. In extending and developing this idea of 
Laurent’s, I insisted in March, 1848, and again in January, 1850, 
upon the relation between the alcohols and water as one of homology, 
water being the first term in the series, and H, being in like manner 
the homologue of acetene and formene, while the bases of Wurtz 
were said to “sustain to their corresponding alcohols the same 
relation that ammonia does to water.” (Am. Jour. Sci. v. 265; 
ix. 65; xiii. 206.) 
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In a notice of his essay, published in September, 1848, (Ibid, 
vi., 173) I endeavored to show that Laurent’s view might be 
farther extended, so as to include in the type of water “ all those 
saline combinations (acids) which contain oxygen ;” and in a paper 
read before the American Association for the Advancement of 
Science at Philadelphia, in Sept., 1848, 1 farther suggested that as 
many neutral oxygenized compounds which do not possess a saline 
character are derivatives of acids which are referable to the type 
H,0O,, “we may regard all oxygenized bodies as belonging to this 
type,’ which I farther showed in the same essay, is but a derivative 
of the primal type H,, to which I referred all bydro-carbons and 
their chlorinized derivatives, as also the volatile alkaloids, which were 
regarded “as amidized species” of the Lydro-carbons, im which the 
residue amidogen, NH,, replaced an atom of H or Cl., or what is 
equivalent, the residue NH was substituted for O, me the corres- 
ponding alcohols. (Ibid viii., 92.) 

In the paper published in Sept., 1848, I showed that while water 
is bibasie, the acids which like bypochlorous and nitric acids were 
derived from it by # simple substitution of Cl and NO, for H, 
were necessarily monobasic, and J then pointed out the possible 
existence of the nitric anbydrid (NO,),O,, which was soon after 
discovered by Deville. Gerhardt at this time denied the existence 
of anhydrids of the monobasic acids, while he regarded anhy- 
drids as characteristic of polybasic acids, and indeed was only led to 
adopt my views by the discovery of the very anhydrids whose forma- 
tion I had foreseen.* 

In explaining the origin of bibasic acids I described them as 
produced by the replacement, in a secoud equivalent of water, of an 
atom of hydrogen by a monobasic saline group ; thus sulphuric acid 
would be (S,HO,H)O,. Tribasic acids in like manner are to be 
regarded as derived from a third equivalent of water in which a 
bibasic residue replaces an atom of hydrogen. The idea of poly- 
meric types was furtber illustrated in the same paper, where three 
hydrogen types were proposed, (HH) (H,H,) and (H,H,) corres- 
ponding to the ¢hlorids MCI, MCi, and MCI,. It was also 


* The anhydrids of the monobasic peso cmupest to two equivalents of the acid, minus 
one of water, as, 2 (Cy H, O,)—H, O, C4 Hy Og, while one equivalent of a bibasic acid 
(itself derived from 2 ‘i, O,) loses one of water, and becomes an anhydrid as C, H, Og— 
H, 0, = C, O,. So that both classes of anhydrids are to be referred to the type of one 
wolecule of water H, O,. 
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illustrated by sulphur in its ordinary state, which I showed is to be 
regarded as a triple molecule 8,, (or 8, = 4 volumes) and referred 
sulphurous acid SO, to this type, to which also probably belongs 
selenic oxide. (At the same time | suggested that the odorant form 
of oxygen or ozone was possibly O,.) Wurtz in his memoir, publish- 
ed in 1855, adopts my view, and makes sulphur vapour at 400° C the 
type of the triple molecule. I farther suggested (American Journal 
of Science, v. 408, vi. 172,) that gaseous nitrogen is NN, an 
anhydrid amid or nitryl, corresponding to nitrite of ammonia, (NO,, 
NH,O)—H,O, = NN. This view ao late writer attributes to 
Gerhardt, who adopted it from me, (Aan. de Chimie et Phys, \x. 881.) 
May uot nitrogen gas, as I have elsewhere suggested, regenerate 
under certain conditions, ammonia and a nitrite, and thus explain not 
only the frequent formation of ammonia in presence of air and redue- 
ing agents, but certain cases of nitrification ?* 

I endeavoured still further to show that hydrogen is to be looked 
upon as the fundamental type from which the water type is derived 
by the replacement of an atem of H by the residue HO,, (American 
Journal, viii. 93.) In the same way 1] regarded ammonia as water in 
which the residue NH replaced O,. 

I have always protested against the view which regards the so- 
called rational formulas as expressing in any way the real structure 
of the bodies which are thus represented. These formulas are 
invented to explain a certain class of reactions, and we may con- 
struct from other points of view, other rational formulas which are 
equally admissable. As I have elsewhere said “ the various hypotheses 
of copulates and radicals are based upon the notion of dualism, whieh 
has no other foundation than the observed order of generation, and 
can have no place in a theory of science.” All chemical changes 
are reducible to union (identification,) and division (differentiation). 
When in these changes only one species is concerned, we designate 
the process as metamorphosis, which is either by condensation or by 





* The formation of « nitrite iu the experiments of Cloex appears to be independent of the 
pr of ja, and to require only the elements of air and water (Comptes Rendus.) 
Some experiments now in progress lead me to conclude that the appearance of a nitrite in 
the various processes for ozone, is due to the power of nascent oxygen to destroy by oxyda- 
tion the ammonia generated by the ection of water on nitrogen, the nitrous nitry! ; so that 
the odor and many of the reactions assigned to ozone or nascent oxygen are really due to 
the nitrous acid which is set free when the former encounters nitrogen and moisture. On 
the other band, nascent hydrogen, which readily reduces nitrates and nitrites to ammonia, 
by destroying the regenerated nitrite of the nitryl, produces ammonia in many cases frum 
atmospheric nitrogen. 
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expansion, (homogeneous differentiation.) In metagenesis, on the 
contrary, unlike species may unite, and by a subsequent heterogene- 
ous differentiation give rise to new species, constituting what is 
called double decomposition, the results of which, differently inter- 
preted, have given origin to the hypothesis of radicals and the notion 
of substitution by residues, to express the relations between the 
parent bodies and their progeny. The chemical history of bodies 
is then a record of their changes; it is in fact their genealogy, and 
in making use of typical formulas to indicate the derivation of 
chemical species, we should endeavour to show the ordinary modes 
of their generation. (See On the Theory of Chemical Changes, 
Am. Jour. Sci. xv. 226, L. E. & D. Phil. Mag. (4) v. 526, and Chem. 
Centralblatt, 1853, p.849. Also Thoughts on Solution, Am. Jour. 
Sei. xix. 100, and Chemical Gazette, 1855, p. 92. 

Keeping this principle in mind let us now examine the theory 
of the formation of acids. As we have just seen I taught in 1848 
that the monobasic, bibasic and tribasic acids are derived respectively 
from one, two and three molecules of water, H,O,. Mr. Wurtz, 
seven years later, (in 1855) put forth a similar view. He supposes 
a monatomic radical PO’, a diatomic radical P'O,, and a triatomic 
radical PO”,, replacing respectively one, two and three atoms of by- 
drogen in H,O,,H,O,, and H,O,, thus (PO’",H) O,(PO",H,)0, 
and (PO”,11,)O,. These radicals evidently correspond to PO, 
which has lost one, two and three atoms of oxygen in reacting upon 
the hydrogen of the water type, and these acids may be accordingly 
represented as formed by the substitution of the residue PO,—O 
for H, ete. 

To this manner of representing the generation of polybasic acids 
we object that it encumbers the science with numerous hypothetical 
radicals, and that it moreover fails to show the actual successive 
generation of the series of acids in question. When phosphoric 
anhydrid, P,O,,=(PO,),0,, is placed in contact with water it 
combines with one equivalent, H,O,. The union is followed by 
homogeneous differentiation, and two equivalents of metaphosphoric 
result, (PO,),0,+H,O, = 2(PO,H)O,. Two equivalents of 
this acid with one of water at ordinary temperatures are slowly 
transformed into two of pyrophosphoric acid, by a reaction pre- 
cisely similar to the last. 2 (PHO,)=(PHO,),0, + H,O,= 
2(PHO,H)O,, and two equivalents of pyrophosphoric acid when 
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heated with a third equivalent of water yield, in like manner, two 
of tribasic phosphoric acid; 2 (PH,O,) = (PH,O,),0, + H,O, 
= 2(PH,O,H)O, =2 PH,0O,. 

Gerhardt long since maintained that we cannot distinguish between 
polybasic salts and what are called sub-salts, which are as truly neu- 
tral salts of a particular type. Thus the bibasic and tribasic phos- 
phates are to be looked upon as subsalts, which sustain the same 
relation to the monobasic phosphates that the basic nitrates bear to 
the neutral nitrates. He succeeded in preparing two crystalline sub- 
nitrates of lead and copper, having the formulas NO,,M,O,,HO 
(tribasic), and NO,,M,O,,H,O, (quadri or heptabasic), both of 
which retain their water of composition at 392° F. The compounds 
of sulphuric acid are: Ist. The true monobasic sulphate 8,0, MOQ, 
corresponding to the Nordhausen acid and the anhydrous bisulphates ; 
2nd. The ordinary neutral sulphates, S,O,, M,O,; 3rd. The so- 
called disulphates, 8,0,, M,O,, corresponding to the glacial acid 
density 1-780; 4th. The type, 8,0,, M,O,, represented by turpeth 
mineral ; and, 5th. The so-called quadribasic sulphates, 8,O0,M,O,. 
The copper salt of this type, according to Gerhardt, retains, moreover, 
6HO at 392° F.—(Gerhardt on Salts, Jour. de Pharmacie, 1848, 
vol. xii.; Am. Jour. Sei. vi. 337.) 

Without counting the still more basic sulphates of zinc and copper, 
described by Kane and Schindler, we have the following salts, which 
in accordance with Wurtz’s notation, correspond to the annexed 
radicals : 

1. Monobasic 8,HO, =S8,0, monatomic. 
2. Bibasic .......06...0 S yH,O, =S8,O, diatomic. 

8. Quadribasic............ 8,H,O,,=S8,0, tetratomic. 
4. Sexhasic ............... 8 ,H,O,, 8, hexatomic. 
5. Octobasic............... 8,H,O,,=S,—O, octatomic. 

It is easy to apply a similar reductio ad absurdum to the radical 
theory in the case of the oxychlorids and other basic salts, and to 
show that the radicals of the dualists are often merely algebraic ex- 
pressions.—(See further my remarks in the Am. Jour. Science, vii. 
402—404.)* 


* Those who are familiar with chemical literature, will remember an amusing jeu Peaprit 
of Laurent's, in which he invited the attention of the advocates of the radical theory to a 
newly invented electro-negative radical Burhizene.—Comptes Rendus des Travaux de 
Chimie for 1850, pp. 251 and 376.) We observe a late writer in the Chemical News (vol. 1. 
P. 326) proposing, as a new electro-negative radical, under the name Of hydrine, the peroxyd 
of hydrogen HO,, the eurhizene of Laurent! 
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The above, which we conceive to be a simple statement of the 
process as it takes place in nature, dispenses alike with hypothetical 
radicals and residues, both of which are, however, convenient for the 
purposes of notation. In the selection of « typical form, to which a 
great number of species may be referred, hydrogen or water merits 
the preference from its simplicity, and from the important part which 
it plays in the generation of species. Water and carbonic anhydrid 
are both so directly concerned in the generation of the bodies in the 
carbon series, that either may be assumed as the type, but we prefer 
to regard C,0,, like the other auhydrids, as only a derivative of the 
type of water, and eventually of the hydrogen type. 

These views were first put forward by myself in 1848, when I ex- 
pressed the opinion that they were destined to form “the basis of a 
true natural system of chemical classification ;” and it was only after 


having opposed them for four years to those of Gerhardt, that this 
chemist, in June 1852, renounced his views, and without any ac- 
knowledgment, adopted my own.—{ Ann. de Chim. et Phys. (3) 
xxxvii. 285.) Already in 1851, Williamson, in a paper read before 
the British Association, had developed the ideas on the water type to 


which Wurtz refers above, and to him the English editor of Gme- 
lin’s Handbook ascribes the theory. The notion of condensed types, 
and of H, as the primal type, was not, so far as I am aware, brought 
forward by either of these, and remained unnoticed until resuscitated 
by Wurtz in 1855, seven years after I had first announced it, and one 
year of my reclamation, published in the American Journal of 


Science, in March, 1854. 


My claims have not, however, been overlooked by Dr. Wolcott 
Gibbs. In an essay on the polyacid bases, he remarks that in a 
previous paper, he had attributed the theory of water types to Ger- 
hardt and Williamson, and adds, “in this I find I have not done 
justice to Mr. T. Sterry Hunt, to whom is exclusively due the credit 
of having first applied the theory to the so-called orygen acids and to 
the anhydrids, and in whose earlier papers may be found the germs 
of most of the ideas on classification usually attributed to Gerhardt 
and his disciples.” — (Proc, Am. Assoc. Baltimore, May, 1858, p. 197.) 
It will be seen, from what precedes, that I not only applied the 
theory, as Dr. Gibbs remarks, but except so far as Laurent’s sug- 
gestion goes, invented it and published it in all its details some years 
before it was accepted by a single chemist. 
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In conclusion, I have only to ask that future historians will do 
justice to the memory of Auguste Laurent, and will ascribe to whom 
it is due the credit of having given to the science a theory which has 
exercised such an important influence in modern chemical speculation 
and research, remembering that my owa publications on the subject, 
which cover the whole ground, were some years earlier than those of 
Williamson, Gerhardt Wurtz, or Kolbe. 


Mowracat, January, 1861. 








NOTICES OF BIRDS OBSERVED NEAR HAMILTON, C, W. 


BY THOMAS MC ILWRAITH, ESQ. 


Continued from page 18. 
The small family of Marek blackbirds is next in order, two species 
of whiclf are well-known on account of their gaudy colours. One is 


the Red-winged Blackbird so common in our marshes during summer, 
and the other is the Baltimore Oriole, whose pensile nest we some- 
times see suspended from the drooping twigs of our willow shade trees. 
The former of these enjoys the unenviable reputation of being « 
notorious corn thief, and though several writers have endeavoured to 
clear his character from this imputation, yet if brought to the Bar on 
such a charge, we might expect to hear very strong condemnatory 
evidence given against him by the farmer, and unless he could sue- 
ceed in getting upon the jury a majority of his friends, the Crow 
Blackbirds, who had themselves tasted the corn, the chances are that 
the case would go against him. Admitting, however, that he does 
oecasionally take what was intended for others, he amply compensates 
for it by the destruction of innumerable grubs and caterpillars, whose 
ravages among the corn would have far exceeded his own. A. more 
remarkable species than either of these is the Cow Bunting, which, 
like the British Cuckoo, builds no nest, but dropping its egg into 
that of another bird, leaves, the care of its offspring to those not 
related to it, even by family ties. With us; the Cow-birds are 
summer residents only, usually making their appearance about the 
beginning of April, and retiring to the south about the end of Octobere 
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It is possible that a few individuals may spend the winter with us, in 
sheltered situations; as when visiting a farm house near Dundas, 
early in March (1857,) I was surprised to see half a dozen of these 
birds nestling close together on a beam just above the cattle in the 
cow-house. On enquiry, I found they had been there all winter, com- 
ing out for a few hours about midday, and gleaning seeds from among 
the fodder of the cattle. They were all males, and seemed in excel- 
lent condition. 

It was long a subject of remark among those who were fond of 
observing the habits of birds, that the nest of the Cow Bunting was 
seldom, if ever, found, and suspicions were entertained that some 
irregularity existed in their mode of perpetuating their race, but 
Wilson was the first to establish the fact, that they not only shirk 
the duties of incubation, but that the whole tribe live in a state of the 
most unrestrained polygamy. Their conduct, in this respect, forms 
a striking contrast to that of all our other summer birds: these, as 
soon as they arrive from their winter quarters, lay aside the instinct 
which has kept them in flocks during their migratory course, and 
seattering about in pairs, each pair makes choice of a partichlar tree 
or bush, which is to be their home for the season. To this spot they 
are devotedly attached, and near it the male may be constantly seen, 
either cheering his mate with a song, or fighting bitter battles of dispu- 
ted boundary with his troublesome neighbours. Even the Woodpeck- 
ers, which, some writers say, have the smallest share of enjoyment of all 
the feathered tribes, may at this season be seen chattering and chasing 


each other round the favorite decayed tree, whose hollow recess is to 
be the cradle for their young. During all this excitement, the Cow- 
birds remain in a state of callous indifference, and in small flocks, 
keep roaming about the clearings like bands of vagrants, with no 
song save a few spluttering notes, holding no intercourse with other 
birds, and with no attachment to any locality, save that where food is 
most abundant. 


As the season of incubation advances, the female Cow-bird leaves 
the flock, and having made choice of a nest to suit her purpose, 
deposits therein one egg, and leaves it, not only without hesitation, 
but, judging from her manner, with evident satisfaction. The nest 
so selected is usually that of a Fly-catcher or Warbler, in which the 
owner has just made a similar deposit. Wilson, who spent much time 
im investigating this matter, tells us, that the egg of the Cow-bird is 
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hatched in less time than the others, and that the female being 
obliged to leave the nest to provide for the wants of the youngster, 
the unhatched eggs are exposed to the weather, and do not come to 
maturity, but, in a few days, disappear altogether, leaving the intruder 
ia undisputed possession of the nest. It has ever been a puzzle to 
naturalists to account for this singular habit, and as it may be interest- 
ing to hear what has been said on the subject, I will here make one 
or two short extracts. 

Wilson, after devoting more space to the description of this than any 
other bird he met with, says, “‘ what reason nature may have for thts ex- 
traordinary deviation from the general practice, is, I confess, altogether 
beyond my comprehension. Many conjectures, indeed, may be formed 
as to the probable cause, but all of them, which have occurred to me, 
are unsatistactory and inconsistent. Future and more numerous 
observations may throw some light on the matter, till then, we can 
only rest satisfied with the fact.” Mr. Selby, the eminent English 
naturalist, suggests, regarding this habit in the Cuckoo, that the old 
birds retire to the south before the young are able to accompany 
them, and therefore they have to be confided to the care of others. 
The writer of an article on this subject, in the British Cyclopedia of 
Natural History, says regarding Mr. Selby’s theory, “ this is perhaps 
about as good an explanation of the Cuckoo's peculiarities as has yet 
been offered, but it fails, like all the others, in being quite inapplicable 
to the North American Cow Bunting. The true cause, whatever 
that may be, of this extraordinary deviation, must, we are persuaded, 
be the same in both, nor can we at present accept of any explanation 
as satisfactory, which will not alike apply to either.” 

I have been particular in making these extracts, because it occurs 
to me that an important consideration connected with the subject has 
been overlooked, it is one which applies alike to the Cuckoo and the 
Cowbird, and will, I think, if carefully followed up, go far to explain the 
seemingly unnatural conduct of both species. We recognize in it, as in 
accordance with the all wise laws which regulate animated nature, that 
over each class there is imposed a salutary check, to prevent excess in 
production ; this is specially observable among the feathered tribes, 
some of which have their eggs carried away by the ship-load from the 
breeding places; others, such as the grouse and waterfowl, are greatly 
reduced in number by sportsmen, or those who make a business of 
sending them to market, while the finches and blackbirds contribute 
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largely to the support of the birds of prey, and in the southern part 
of the continent, are, during the winter, taken in numbers with the 
net, and sold for the table. None of these causes, however, in 
any way affect the class which embraces the Fly-catchers and 
Warblers, as from their small size and the nature of their food, 
they are not sought after for these purposes. The check which applies 
to this class must therefore be of a different description from those 
referred to, and finding no way in which their numbers are reduced to 
any extent, ercept by the sacrifice made of their own young while 
rearing that of the Cowbird, leads me to conclude, that the habit 
has been given for the special purpose of keeping within proper 
bounds, a class of birds which might otherwise have exceeded 
their due proportion in the economy of nature. If we suppose the 
habit to be the result of any physical defect in the Cowbird, we might 
naturally expect, that it would confide the care of its young to a bird 
nearly allied to its own species, but in nine cases out of ten, the foster 
parents belong to a group which are different both in size, habit, and 
the nature of their food ; it is evident therefore that the result of the 
peculiarity is intended by nature to bear specially on the class to 
which the foster parents belong, and any one who has noticed the 
flocks of cowbirds which pass along on their migratory course in 
spring and fall, and estimated that for each bird in these flocks, 
from three to five of a different class have been prevented from 
coming to maturity, must admit that it is no small influence which 
the Cowbird exercises, in maintaining the balance of power which 
so admirably prevails among the feathered tribes. 

If we could imagine such a thing in nature, whose movements are 
all so well ordered as that the Cow Buntings should at any time get in 
excess of the other class referred to, it would be curious to estimate 
the results ; the Flycatchers would then be fully occupied in rearing 
foster children, and not being permitted to perpetuate their own 
species, must soon die out, when the Cowbirds, finding themselves 
without a substitute in the rearing of their young, would either be 
driven by necessity to make the attempt themselves, or they too 
would soon be added to the list of extinct species. 

Passing the Jays and the Crows, (both of which are well deserving 
of notice did our limits permit,) we come to a speeies, which, in our 
vicinity, is the sole representative of his family.* This is the American 

© Since writing the above, | have found a second spesies near the city, whieb appears te 
be the Lanias Ercwbitoroides of Baird. 
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Shrike, or Butcher Bird, 80 called from his habit of impaling his 
prey on thorns. With us this species appears about the end of Sep- 
tember, and a few adults remain over the winter. The male frequently 
makes choice of a particular district as his hunting ground during 
his stay, ‘and Iam inclined to think returns to it, year after year. 
His aspect bespeaks both strength and courage, the short neck, broad 
head, and notched beak giving him much the appearance of a bird 
of prey. His favourite food consists of grasshoppers and other in- 
sects, but in winter when these cannot be procured, he does not 
hesitate to hunt down the smaller finches, killing them with a blow 
of his powerful beak. In October last, when passing through an 
open field west of the race course, I noticed one of these birds, 
whose motions led me to suspect he was engaged in the occupation 
which has gained him his name; he was too shy to allow a close 
inspection of his operations, but on examining the thorn bush I 
found two of his victims still in life on thespikes. 1 did not observe 
anything which could lead to an explanation of this singular habit, 
except that he seemed to take great delight in the pastime, skipping 
about between the ground and the bush, and warbling a few rather 
musical notes in evident token of satisfaction. 

To those who have occasion to be in the woods in winter, there is 
no bird so familiar as the White Breasted Nuthatch ; it is one of the 
few which remain with us all the year round, and is remarkable for 
its restless inquisitive habits ; as a climber it has no equal, and may 
often be seen running downward on the smooth bark of a perpen- 
dicular tree, a feat which no other Canadian bird ever attempts. An 
examination of its feet shows a remarkable adaptation for this pe- 
culiar habit. It is furnished with a long and strongly hooked hind 
claw which enables it to hang firmly in that position. It is said to 
roost head downward, and I have often seen it when shot, hanging in 
this position after death. The Red-breasted Nuthatch is another 
species of the same genus; it resembles the other, but is more mi- 
gratory in its habits,less in size, and slightly different in colour. 


The family of Woodpeckers is well represented in our woods, 
seven different species being observed. Of these the most common 
are the two spotted varieties, which resemble each other in colour, 
but differ considerably in size; they are partially migratory, only a 
few remaining during the winter. In the fall, when passing along 
to the south, they are frequently seen on the shade trees of the city, 

Vou. VI. n 
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jerking themselves round to the off side of the branch when observed, 
or again startling the inmates of our frame dwellings, by rattling 
loudly on the decaying boards. 

A very beautiful species of this family is the Red Headed Wood- 
pecker, which has been remarked by those who are observant of our 
native birds, to be less common in this district than formerly. This 
ean only be accounted for by the removal of the heavy decaying 
timber which forms the nursery of its favourite insect food, and as 
the country gets more under cultivation, we may look forward to the 
time when it will only pay us a passing visit on its way to and from 
the woody regions to the north of us. 

The least common species of this class which I have observed is the 
Aretic three-toed Woodpecker. Wilson does not appear to have met 
with it al), and Audubon mentions the northern part of the State of 
New York, as the southern limit of its migration ; it resembles the 
spotted woodpeckers in size and manners, but differs from them in 
colour, and in wanting the hind toe. Why one class of these birds 
should have four toes, and another, similar to it in habits should 
have only three, we are at a loss to determine. I may remark, how- 


ever, that the three-toed species belongs exclusively to the north, 
being seldom found among deciduous trees, and I have no doubt 
that a careful examination of the feet of this bird, and their mode of 
application to the bark of the pine, would give a satisfactory explana- 
tion of the seeming defect. 


Passing the Pigeons and the Grouse, which are equally interesting to 
the sportsman and the naturalist, we come to the Waders and Swimmers. 
Here my remarks will be general, as the haunts of these birds being 
beyond the reach of morning excursions I cannot say much from 
personal observation. 

Of the first division of this group, which includes the Plovers, 
Sand-pipers, Curlews, Xc., little can be said, except that they visit the 
sandy shores of Burlington Beach in considerable numbers every 
spring and fall, when on their migratory course to and from their 
summer residence in the north. In spring these visits are usually made 
during the month of May, occasionally the flocks remain for a day or 
two, but more frequently they move off after a rest of only a few hours, 
and are succeeded by others bound on the same journey. By the 


first of June they have all disappeared except the little Spotted Sand- 
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piper, which stays with us during the summer, rearing its young on 
the shores of the bay. 

Of the Heron family we have four species: viz, the Great Blue 
Heron, the Black-crowned Night Heron, and the greater and lesser 
Bitterns. Much information has yet to be gained regarding the birds 
of this class. Being all more or less night feeders, the study of 
their habits is attended with peculiar difficulty. On the breast of the 
great blue heron, covered by the long plumage of the neck is a tuft 
of soft tumid feathers, which, when exposed in the dark emit a pale 
phosphorescent light. The use of this does not yet appear to be fully 
understood, though the fishermen aver that when the heron retires at 
night to his feeding ground, he wades knee deep in the water, and 
shewing this light attracts the fish within his reach, much in the same 
way as the Indian does when fixing the torch of pitch-pine on the 
bow of his canoe. 

Of the flocks of the larger water-fowl which periodically pass along 
on their migratory course, only a very few now visit us; occasionally, 
in thick or stormy weather a few stragglers alight on the bay to rest 
and recruit themselves, though they generally forfeit their lives by so 
doing. Last fall three specimens of the American Swan were thus 
procured, and a single individual of what has hitherto been considered 
the young of the Snow Goose was also obtained ; doubts still exist as 
to the identity of the latter bird, some writers maintaining that it is 
a separate and distinct species, while others declare it to be the young 
of the snow goose in immature plumage. There are good arguments on 
both sides, but conclusive information on the subject can only be 
obtained from their breeding grounds in the far north. 

Of Ducks I have noticed in the market and elsewhere, twenty 
different species, the gayest of which is the Wood-duck, so called 
from its habit of building its nest in the hollow of a decayed tree. A 
few pairs of this species annually raise their broods near the shores 
of the Dundas marsh ; the Zeal and the Mallard have also been ob- 
served leading out their young from the ready inlets of the Bay, but 
there are exceptional cases, as the great body pass farther to the north, 
paying us a short visit going and returning.* 





* It has been remarked by fishermen and others, who have had occasion to be on the 
waters of the Bay during the summer months, that there are usually about a dozen ducks 
which keep together in a small flock, and do not seem to take any share in the duties of the 
breeding season. The flock is composed of both sexes, and frequently of different species, 
Various conjectures have been formed as to the causé of this singular conduct, but the 





136 OBSERVATIONS ON CANADIAN BIRDS. 


Nearly allied to the Ducks is the small family of Mergansers, which 
contains only three species* peculiar to the American continent, all 
of whieh are, at certain seasons of the year found round the shores 
of the bay. The birds of this class subsist chiefly by fishing, and 
have the bill compressed and deeply serrated, to enable them to hold 
their slippery prey. They are also furnished with a crest, the use of 
which has been a matter of conjecture among naturalists, one of whom 
suggests that the elongated feathers of the head being acted on by the 
water, serve to give precision to the blow when striking the fish, much 
in the same way as a feather acts on the shaft ofan arrow. The most 
beautiful of this class is the hooded merganser, whose fine erectile 
crest extends from the bill right over to the hind head. With us this 
species is never abundant, but a few pairs are seen every spring as 
soon as the ice begins to shove from the sides of the bay. Their stay 
at this season is short, as they soon pass on to the north to breed; in 
the fall they again pay us a visit accompanied by their young, and 
follow their avocation round the bay till they are frozen out, when 
they move off to the south to spend the winter. 

Two species of Tern visit the bay in spring, and during winter 
three species of Gull have been observed at the beach ; of the latter 
class the most conspicuous is the Great Black-backed Gull, which 
‘arrives from the north at the approach of winter, and leaves again on 
the first appearance of spring. The word Gull, as applied to the 
human species is often used to denote dullness or stupidity, but such 
a meaning could not be suggested by the character of the birds to 
which it belongs, as there is not, among all our water-fowl, a more 
vigilant species than that which we have just referred to; it never 
comes within gun-shot, and the only specimen ever procured at the 
beach, met his death by following the example of an eagle in tasting 
a poisoned carcase, a few minutes after which, both were stretched 
dead upon the ice. 

Lowest on the list as being least perfect in their organization, are 
the Grebes, a class of birds which frequent the borders of our smaller 
lakes and ponds, finding their sustenance chiefly in the shallow waters, 
which abound with water-plants. Three different species of this genus 





probability is, that they are birds, which, from being wounded, or otherwise in ill health, 
have been unable to perform the journey northwards, and prefer spending the summer in 
retirement, joining their comrades on their return in the fall. 

* The Smew, or White Nun, is mentioned in some works a3 an American bird, but its oc- 
currence is very rare and considered accidental. 
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are found in the bay, all of which are known to the gunners by the 
somewhat suggestive name of “ Helldiver.” An examination of these 
birds shows the most wonderful adaptation to their peculiar mode of 
life. Their food being obtained entirely under water, and their nest 
being only a few inches above its level, they have little occasion to be 
on land. When surprised in that situation, they seem most helpless, 
their legs being placed so far aft, they are unable to keep the body in 
anything like a horizontal position, and so make poor progress 
in walking, but the moment they reach the water, they disappear 
under the surface, and are not again seen while the cause of alarm 
remains. The plumage of this species is of the most compact and 
silky texture, and is never penetrated by water while the bird is in 
life. The legs are placed far behind the centre of gravity, to give it 
greater power in swimming, and are much compressed so as to offer 


the least possible resistance to water, while the toes, in place of being 
connected with a web as in the duck, are each furnished with a 
separate membrane, which enables the bird to pass with ease and 


celerity through the tangled masses of water-plants, among which its 
favorite food is found. In some parts of the European continent the 
skin of the Grebe is much prized as trimming for ladies’ dresses; and 
in olden time, when the fowling piece was a less perfect instrument 
than at present, considerable difficulty was found in supplying the 
demand, as the Grebe being a most expert diver, disappeared at the 
first flash of the gun, and was under water ere the shot could reach 
it. Since the invention of the percussion cap, however, they are 
more readily killed, and were any of our Hamilton ladies desirous of 
having a dozen or two of Grebes skins for trimmings, I have no doubt 
the birds would be forthcoming. At present there being no 
demand for the skins, and the flesh being unsuitable for the table, 
they are not much disturbed. 

Of the three species alluded to, one is a winter visitor, the other 
two remain during summer and rear their young in the Dundas 
marsh and the reedy inlets of the bay. They are well protected with 
feathers, yet seem very sensitive to the cold, moving off to the south 
at the first touch of frost, returning again about the latter end of 
April. 

I have thus alluded to only a few of our more remarkable birds. 
The total number of species observed in the near vicinity of the city, 
from May, 1856, to the present time, amounts to 206, each of which 
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has a separate and distinct history of its own, though in many cases 
it is very imperfectly known to us. If sportsmen and others who 
have opportunity of observing the birds in their native haunts could 
be induced to make notes of their observations, and communicate 
them to public bodies having the means of making them known, 
much new information would no doubt be gained, and we could with 
tolerable certainty ascertain the geographical distribution of many 
species, a point at present undetermined. 

There are few places in Canada so well situated for making such 
observations as Hamilton, for besides being in the near vicinity of a 
large lake and extensive marshes, which are the favorite resort of the 
waterfowl, it is situated between two lakes, on a narrow neck of land, 
which is most probably the route chosen by a large proportion of our 
short-winged summer birds when migrating to and from their great 
nursery in the north. It would also add much to the interest taken 
in this branch of natural history if museums were formed, accessible 
to the public, and containing well-preserved specimens ot all the birds 
found in their particular districts. Good books of reference should 
also be in the libraries, so that those whose tastes tend in that way, 
might have the means of getting correct information on their favorite 
subjects, without incurring very great expense. 

With such facilities at command, we might fairly expect, that many 
of our young men would be induced to devote a portion of their 
spare time to these healthful and elevating studies, as a pleasing relax- 
ation from the more confining duties of the counting-house and the 
store ; and by cultivating and extending the love of what is true and 
beautiful in nature, keep alive the better feelings of the heart 
which the cares of the world are too often allowed to overgrow. 


ON THE DEVONIAN FOSSILS OF CANADA WEST. 





BY E. BILLINGS, F.G.S. 





Continued from Vol. V. page 282.—No. XXVIII. May, 1860.) 

As the nomenclature of the important and widely-distributed genus 
Athyris is somewhat confused, it seems advisable to give, in this 
place, a short account of the leading points of its history. Professor 
McCoy was the first to separate the species, of which this genus is 
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composed, from Terebratula, Atrypa, Spirifera, and other genera to 
which they had been previously referred. His original description 
was published in the “Synopsis of the Carboniferous Fossils of 
Ireland,” in 1844. From this work we shall make the following ex- 
tracts :— 


“ The family Delthyridea appears to be divided into the five following genera: 
1. Spirifera, Sow., composed of those lorgitudinally-ribbed species, in which 
the hinge-line is equal to, or exceeds the width of the shell, the cardinal area 
with parallel sides, the cardinal teeth of the ventral valve (now called the dor- 
sal valve) large, spirally rolled, and having a triangular foramen beneath the 
beak of the dorsal (ventral) valve. 2. Martinia, McCoy, or the smooth Spiri- 
fers, in which the hinge-live is less than the width of the shell, and the cardinal 
area triangular. 3. Athyris, McCoy, in which there is no'vestige of either fora- 
men, cardinal area, or hinge-line. This remarkable genus is frequently con- 
founded with those shells usually named Terebratula, in the older rocks, but is 
distinguished by the large, spiral appendages, which are wanting in the other 
group. 4. Brachythyris, McCoy, in which we find the longitudinall y-ribbed 
surface of Spirifera, united with the short hinge-line of Martunia. 5. Orthia, 
Dal., in which there are no spiral‘appendages, the hinge-line and stri# frequently 
spinose (as in Leptena), and the cardinal area common to both valves, and its 
sides inclined towards each other at its angles; dorsal valve smallest.”—Work 
cited, page 128. 


On page 146 of the same work, he thus concisely describes the 
genus :— 

“ Gen. Ch.—Nearly orbicular, small; no cardinal area or hinge-line; spiral 
appendages very large, filling the greater part of the shell. 

“This very interesting group possesses all the external characters of the 
Terebratulida, united to the internal structure of the Spirifers, to which latter 
family it truly belongs. Professor Phillips is the only author who has recog- 
nized the group: he forms of it his last division of the genus Spirifera, but gives 
no characters to distinguish it from Terebratula; the internal structure is, how- 
ever, a sure guide.” 


The above descriptions include all the more comprehensive and 
important characters, or those which connect the species together into 
one group by general affinities pervading the whole. In this respect 
nothing more has been done for this genus since 1844, although 
several minor and highly interesting points of the internal arrange- 
ments, such as the complicated structure of the spires and the form 
of the muscular impressions, have been ascertained by other authors ; 
(especially by Messrs. Davidson, Bouchard, and Suess ) 


McCoy was under the impression that all of the species were desti- 
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tute of an aperture in the ventral valve, but it now turns out that 
many of them have a small circular perforation in the beak. Some 
are therefore disposed to reject the name Athyris (which means 
“ without a door ;”’ or, “ deltidium,”’ as Mr. Woodward construes it) 
altogether as mappropriate ; and accordingly D'Orbigay, in 1847, re- 
described the genus under the name of Spirigera. His description is 
in substance the same as that of McCoy, but more in detail, and, 
with the additional character, that the ventral valve is truncated at 
the beak by a circular orifice.* This would exclude more than half 
the species that he placed in his genus; as all those which belong to 
the group typified by 4. tumida, A. Ceres, A. passer, &c., have the 
beak entire. With respect to this part of the shell, therefore, D'Or- 
bigny’s definition is quite as defective as McCoy’s. 

In 1851, Professor Suess, of Vienna, proposed the name of Merista 
for some of these shells, but did not define his genus nor give the 
names of any species to be included in it.t 

In 1852, MeCoy, in the 2nd Pasciculus of the “ British Paleozoic 
Fossils,’ page 196, re-defined Athyris as follows :— 

“ Gen. Ch —Nearly orbicular or ovate, both valves convex; no cardinal area, 
foramen, or hinge-line ; spiral appendages to beak of entering valve very large, 
nearly filling the shell; a strong mesial septum in the rostral part of entering 
valve; dental lamella moderate ; tissue of shell apparently fibrous. 

“One specimen [of A. twmida) shews the pallial and ovarian impressions to 
be thick, numerous, and dichotomising frequently from beak to margin.” 


Afterwards, in 1854, Suess objected to the term Athyris being ap- 
plied to such species as 4. tumida, on the ground that it was origin- 
ally used to inelude Spirigera concentrica, S. lamellosa, and other 
similarly organized forms.~ He therefore proposed to suppress 
Athyris altogether, substituting Spirigera for those with the beak 
perforate, and his own genus Merista for the others with entire beak, 
or mesial septum in the dorsal valve and a shoe-lifter process in the 
ventral. It is quite certain now, however, that some of those with a 
non-perforate beak have no shoe-lifter process, and cannot be included 
in Merista,. 

In Davidson's “ Introduction, on the Classification of the Brachio- 
poda,”” Spirigera is retained for those with the beak perforate, and no 


* Paleontologie Francaise, vol. iv. page 357. 
+ Jahrbuch der K. K. Geolagischen Reichanstalt, Vienna, ii. pt. 4, pp. 150, 168 1851. 
, taken from a note by Mr. Davidson, on page 4 of the Appendix to his British 
i Liasie Brachiopoda 
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mesial septum in the dorsal valve, (type S. concentrica,) and Athyris 
for those of which 4. tumida is the typical form. This is the most 
just arrangement of the difficulty that has yet been proposed, and has 
been adopted by F. Reemer in the last edition of Bronn’s “ Lethea 
Geognostica.” 

Mr. Woodward in the “ Manual of the Mollusca,” adopts Athyris 
in the wide sense as intended by McCoy, but admits Merista as a 
sub-genus for those with a shoe-lifter process. 

In the New York Reports, the species of this genus, until within 
the last four or five years, have been placed in the genus Afrypa. 

In the tenth annual report of the Regents of the University of the 
State of New York, published in 1857, Professor Hall describes six 
species from the Upper Silurian rocks, under the genus Merista, and 
one from the Hamilton group, under Spirigera. This latter, which 
he calls Spirigera spiriferoides, is considered by many authors to be 
identical with S concentrica. 

In the Geology of Iowa, dated 1858, he describes three species 
from the carboniferous rocks of the Western States, under Athyris. 
These appear to be perfectly congeneric with S. concentrica, or, 
S. spiriferoides as he calls it. 

In the twelfth Annual Report of the Regents, dated 15th March, 
1859, published October, 1859, he proposes a new generic name 
(Camarium,) for those with a shoe-lifter process. This genus is 
identical with Merista. 

In the thirteenth Annual Report of the Regents, published January 
1861, Professor Hall abandons his genus Camarium, finding it to be 
identical with Merista, and then for those shells which have Athyris 
tumida for the type he proposes a new name, Meristella. 

Some of the European authors, such as Pictet and Sandberger, 
retain Spirigera, and in his recent highly instructive papers in the 
“ Geologist,’’ Mr. Davidson places all the species under Athyris, but 
says that sub-genera may be admitted provided they be founded on 
good and sufficient distinctive characters. 

It is not necessary to extend this list of references to the opinions 
of paleontologists. Sufficient appears in the above to shew that the 
nomenclature of this genus is in a state of confusion. I think the 
best way of getting out of the difficulty, is to fall back upon the 
arrangement proposed by Mr. Davidson in his Introduction. 


1. McCoy’s several definitions should be construed literally or 
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according to his intended meaning, and confined to such species as 
have the beak imperforate, and usually a mesial septum in the dorsal 
valve. For these the name Athyris is perfectly proper and involve 
no contradiction whatever. The type of this group would be Athyris 
tumida, as given by Davidson in his Introduction. 

2. D'Orbigny’s definition also literally, and it would include all 
the species with perforated beaks which have Spirigera concentrica 
for the type. The mesial septum in the dorsal valve in this genus is 
either rudimentary or entirely absent. 

3. the genus Athyris being limited as above, two sub-genera 
might be subtracted from it, that is to say, Merista—Suess, and 
Nucleospira—Hall. 

According to Professor Hall's recent proposals, Spirigera must be 
suppressed, and Athyris made to take its place. This would leave 
the first of the above groups without a name, and thus his genus 
Meristella would be accommodated. 

The following figures represent some of the internal characters of 
the above mentioned genera : 





Ft 


Pig. «4. Pig. 4. Fig. 50 
Pig. 8.—Athyris tumida.—Dalman.—Interior of ventral valve. ).—divaricator impressions 
O.—occlusor impressions. T.—teeth 


Pig. 40.—Interior of ventral valve of Athyris Clara — Billings, 
Fig. 30 —Athgris Clara, iuterior of dorsal valve. 


In the interior of the ventral valve of 4. tumida, Fig. 48, the two 
elongate oval scars which indicate the place of the attachment of the 
divaricator muscles or those whose function it was to open the valves, 
are situated side by side about the centre of the shell. Above, or 
partly between, is the small heart-shaped scar of the occlusor, the 
muscle that served to close the valves. Beneath the beak is seen the 
wide triangular foramen which, in consequence of the close incurvation 
of the beak is always completely closed. This foramen is a different 
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thing from the small circular aperture which occurs in the point of the 
beak of Spirigera. Oneach side is a short stout tooth, beneath which 
a strong nearly vertical septum extends a short way towards the front. 
These two septa are the dental-plates. Fig. 49 shews the form of the 
muscular impressions in A. Clara. At first sight they appear to be 
widely different from those of A, tumida, but this is owing to the 
greater thickness of the shell in the upper half of the ventral valve of 
this species. Since this species was described in this Journal, in May 
last, I have ascertained that the same variations in the form of the 
muscular impressions occur in the genus Spirifera. In the thick- 
shelled species it is deeply excavated, and is represented on the cast of 
the interior by an abrupt prominence, longitudinally or diagonally 
striated. 

In the thin-shelled species it is superficial, and presents a different 
appearance. There are other variations in the form of the scars in 
the ventral valve not represented in the above figures. Sometimes they 
extend nearly to the front of the shell, as is the case in an undescribed 
species from Anticosti, and im a Corniferous species of which I have 
some fragments. 

In the dorsal valve, fig. 50, there is a horizontal plate (the hinge- 
plate) just beneath the beak, with a triangular depression in the 
middle, from which a thin vertical septum extends about one-half the 
length of the shell. On each side of the central depression the hinge- 
plate of the specimen figured shows two short, slender, spine-like pro- 
jections, these are simply the bases of the spiral arms, which were 
here attached to the anterior edge of the plate. At the extremities 
of the hinge-plate are two small pits,—the sockets for the reception of 
the teeth of the opposite valve. The ocelusor muscular impressions 
are four in number, and elongate oval, the anterior pair about the 
middle of the shell, and the posterior pair between the anterior and 
the beak. 

Fig. 48 is copied from Mr. Davidson's paper in the “ Geologist,” 
Vol. I., Plate 12. Figs. 49 and 50 are from specimens in the collee- 
tion of the Geological Survey. 

In the sub-genus Merista the dental plates are connected by a 
peculiar arched plate, resembling a shoe-lifter, hence its name,—the 
shoe-lifter process or septum. (See fig. 53). In the species on which 
Prof. Hall founded his genus, Comarium, and also in some of the 
European forms, it extends from the beak downwards half the length 
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of the valve, and the dental plates are partly supported by it. I 
think this process is an abnormal form of the pseudo-deltidium, that 
occurs in some of the Spirifers. 

In all of the genera, Spirifera, Cyrtia, Spiriferina, Suessia, 
Cyrtina, Athyris, Spirigera, Merista, Nucleospira, and Uncites, the 
spiral appendages have the apices of the cones which they form 
directed outwards, towards the sides of the shell, as represented in 
the following figure, 51. 





Pig. 51. “ 





Pig. 52. Pig. 53. 


Pig. 51. Interior of Athyris (Spirigera) ambigua, showing the disposition of the spiral 
appendages. Copied from Davidson.—( Geologist, Vol, LIL. Plate 1 
Fig. 52. Interior of ventral valve of Spirigera concentrica shewing the muscular impres- 
sions and the circular aperture in the beak. 
Pig. 53. Interior of ventral valve of Merista Herculea (Barrande),a Bohemian species, 8.— 
the sboe-lifter process. D.—the divaricator muscular impressions. 





It will be seen on examining fig. 51 closely, that the first coils of the 
spiral appendages are connected on the dorsal side by a transverse bar, 
from which an upright process springs, sloping upwards slightly 
towards the beak, and giving off two half coils,—one on each side. It 
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is yet to be ascertained in how many species this complicated structure 
prevails. We may expect to find by continued search in our Canadian 
rocks, specimens which will enable us to make out the structure of 
these peculiar organs in such species as we have. As yet, | have only 
seen five or six specimens of 4. Clara and 4. Maia in which the 
spires could be seen, but none are sufficiently perfect to exhibit the 
details. 

In Mr. Davidson's earlier writings, the muscle called the “ Divar- 
icaTor ”’ in this article, is styled the * Retractor,” while the “ Oc- 
ciusor ” is designated the “ Appvctor.” But in his recent papers 
in the Geologist he uses both. It appears that the new names, 
“ Divaricator’’ and “ Retractor,” were devised by Mr. Hancock. 

I shall hereafter, from time to time, as materials are collected, 
publish in this Journal such other particulars of the structure of 
these interesting genera as may seem to be of importance. 

Of this genus, Spirigera, we have, as yet, clearly recognized only 
one species in Canada, but it is, in the opinion of some good paleon- 
tologists, identical with the famous S. concentrica, the type of the 
group. Three species, described in May last in this Journal, which 
have the beak perforated, may possibly belong to Spirigera, and 
would have been so referred, but at that time I had not made up my 
mind what course to take with regard to the sub-divisions of Athyris. 
The three species in question are not yet generically determined, and 
I have therefore marked them doubtful thus: Athyris (7) ecitula, 
Athyris (?) rostrata and Athyris (7) Childe. 


SprriGeRA Concentrica.—(Bronn, Sp.) 


TEREBRATULA CONCENTRICA.—Bronn, 1829. Arrypa + Spiai- 
Gera + Atuyris Concentrica,—of the generality of authors. 
Srinicera Sprrirerorpes, Hall.—Tenth Annual Report of the 
Regents of the University of tne State of New York, p. 153. 1857. 





Fig. 54. Fig. 55. 
Fig. 54. Spirigera concentrica-—Dorsal view. Fig. 55. The same.—Ventral view. 
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Pig. 87. 
Pig. 56 


Pig. 56.Side view Pig. 57.—Dorsal view of a specimen with a truncated front margia. 


Desecription.—T ransversely sub-oval ; greatest width about the middle 
or a little above; the front margin sometimes extended into a short, 
broadly-rounded linguiform projection, and sometimes nearly straight, 
or even a little concave for about one-third the width. Both valves 
moderately convex ; the ventral valve usually with « shallow mesial 
sinus, or depression, which becomes obsolete before reaching the beak ; 
dorsal valve with a broad slightly elevated mesial fold. Beak and 
umbo of ventral valve of moderate size, the former incurved, and 
perforated at the point by a circular aperture. The umbo of the 
dorsal valve is small and neatly rounded, the beak buried beneath that 
of the opposite valve. Surface marked by sharp concentric ridges, 
which are sometimes so greatly developed as to cover the whole shell 
with thin overlapping scale-like plates. 

Length from nine to fifteen lines; width a little greater than the 
length. 

This well known fossil has a very wide geographical distribution, 
being found in the Devonian rocks of Russia, Germany, France, Spain, 
England, and America, 

It varies a good deal in form, according to the sediment in which 
it is found. Where the shell is thin, the middle of the front margin 
is straight or concave, as in Fig. 57; but the thick-shelled indi- 
viduals have the front margin more or less pointed. Some think 
our species different from the European form ; but others, such as 
De Verneuil, Roemer, Lyell, Sharpe, and others, who have compared 
specimens from both sides of the Atlantic, have pronounced them to 
be identical. 

Locality and formation.—Occurs in the Corniferous Limestone in 
the Township of Cayuga, and in the Hamilton Shales at various 
places in the Township of Bosanquet. 

Collectors.—A. Murray, T. Richardson, J. De Cew. 
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Genus Retzia.—(King.) 


Retzia.—King. Monograph of the Permian Fossils of England, 
p- 137. 1850. 
Retzia.—Woodward. Manual of the Mollusca, p. 224. 


Generic characters.—The species of this genus are in general 
smaller than those of Athyris or Spirigera. The form is ovate or 
sub-globular; the ventral valve the lergest, with an elevated beak, 
which is perforated at the tip by a small circular aperture; a small 
flat area beneath the beak. In some species there is a shallow mesial 
fold and sinus, or more usually two or three of the ribs in the middle 
smaller than the others. The surface is covered with radiating ribs, 
as in Rhynconella. The internal characters are not yet well known, 
but it is certain that the spiral appendages have their apices turned 
outwards, as in Spirigera. The shell structure is punctate. 

Retzia differs from Spirigera in being strongly ribbed, smaller, the 
beak of the central valve erect, or nearly so, and in having a small 
flat area beneath the rostral aperture. 

Rhynchospira,—HUall, does not appear to me to differ from Retzia, 
The genus is said to range from the Silurian up to the Permian. 

Dedicated (by King) to the celebrated naturalist Retzius. 


Retzia Evoeenita.—WN. Sp. 


Fig. 58. 
Fig. 88.—Reteia Bugenia. a, 6, c, dorsal, side. and ventral views of a specimen; d, a smaller 
specimen —dorsal view. 

Description.—Shell small, sub-globular, with from ten to twelve 
strong angular ribs on each valve. Ventral valve convex, most pro- 
minent on the upper half, a slight mesial depression the width of 
three or four of the ribs in the lower half; beak elevated, incurved, 
but not in contact with the umbo of the dorsal valve, perforated at 
the point ; a flat, solid deltidium or area beneath the aperture. Dor- 
sal valve rather strongly and uniformly convex, most prominent along 
the middle, where slight indications of a mesial fold are evident ; 
umbo small, rounded; beak buried beneath the lower edge of the 
deltidium or area of the ventral valve. 

Length of the largest specimen seen, six lines; width about the 
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same, or slightly less than the length ; elevation of the beak of the 
ventral valve above the umbo of the dorsal valve, half a line. 

We have one small specimen three lines in leagth, which appears to 
belong to this species. In form it is rather more elongate-oval, and 
not so convex as the larger specimens. 

Closely allied to Retzia globosa (Trematospira globosa), Hall, but 
in that species when there are any indications of mesial fold or 
depression, it consists of one, two, or three ribs, which are smaller 
than the others, and do not reach the beak. It may be that specimens 
will be found connecting the two species, but at present I think it 
best to keep them separate. 

Locality and Formation.—Lot No. 5, Con. 4, Township of Walpole. 

Collector.—The only specimens I have seen were collected by J. 
De Cew. 

(To be continued.) 


NOTE ON A NEW GENUS OF PALZOZOIC BRACHIOPODA. 


BY E. BILLINGS, F.G.8. 


Genus CHarione _ta.— VN. G. 


Since the foregoing article on Devonian Fossils was written, I have 


ascertained the generic characters of the so-called Atrypa or Athyris 
ecitula. It has internal spires with their apices directed outwards, as 
in Athyris and Spirigera, but the dorsal hinge-plate has its anterior 
margin and a large portion along the middle anchylosed to the bottom 
of the valve. In another congeneric species, the middle portion of 
the same plate is obsolete, there remaining only two small, thin, 
nearly vertical septa, (socket plates) one on each side of the cavity of 
the umbo. The perforation in the beak of the ventral valve is bounded 
on the lower side by a deltidium of either one or two pieces or by 
a portion of the shell. The mesial septum in the dorsal valve is either 
rudimentary or entirely absent. 

The several species of this group, at present known to me, resemble 
Athyris, but are not so convex, and are, besides, more elongate ovate, 
or approaching to Terebratula in general form. I shall give further 
details and some figures in the next number of this Journal. 

The genus is only proposed as a sub-group to be retained in case 
Athyris is divided. 
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A POPULAR EXPOSITION OF THE MINERALS AND 
GEOLOGY OF CANADA. 


BY E. J. CHAPMAN, 
PROFESSOR OF MINBRALOGY AND GBOLOGY IN UNIVERSITY COLLEGR, TORONTO. 


(Continued from Vol. V., page 531.) 


The present article concludes the Second Part of this subject, com- 
pleting our Synopsis of Canadian Minerals. 


D. Aspect Non-metallic (stony, glassy, etc.) Hardness insufficient 


to scratch glass*. 
D. 1. Soluble (sapid) minerals. 


To this group belong: Roek Salt, Sulphate of Iron or Green Vitriol, Sulphate 
of Copper or Blue Vitriol, Sulphate of Zinc, Alum, dc. none of which have yet 
been discovered, at least as solid minerals, in Canada. Rock Salt occurs elsewhere 
in lamellar masses and in cubes, either colourless or coloured brown, red, de. It 
has a strongly saline taste, and is deliquescent. Green Vitriol occurs chiefly on 
decomposing iron-pyrites, in white or greenish crusts and acicular crystals. Blue 
Vitriol, as a bluish efflorescence or in crystalline groups on decomposing copper 
ores ; and also in solution in mine waters, from which the copper may be precipi- 
tated on pieces of iron plate. Both yield a strong, metallic taste. An efflores- 
cence of Epsom Salt, a substance easily recognized by its peculiar taste, has been 
noticed in certain serpentines from Marmora, C. W. 


D. 2. Taking fire when held in thin splinters in the flame of a 
candle. 


The minerals belonging to this group admit of a natural subdivision into two 
sections, according to the following arrangement :—§ 1. Burning with blue flame 
and odour of Sulphur or of Garlic :—Native Sulphur, (aspect, resinous; yellow, 
sp. gr. about 2°0); Orpiment, (golden or lemon-yellow, paler in the streak, sp. 
gr. 3°4-8°5); Realgar, (red, with orange-yellow streak); Cinnabar or sulphide of 
Mercury, (red, with red streak ; sp. gr., in pure specimens, 80-82). Orpiment 
and Kealgar are compounds of sulphur and arsenic, and yield, when burning, an 
alliaceous or garlic like odour, § 2. Burning wilh yellowish flame and bituminous 
or resinous odour :—Amber, and also the various kinds of Bituminous Coal, 
including Jet, with Brown Coal or Lignite, and Bitumen or Asphaltum, may be 
placed in this section. Of these minerals, two only have been met with in Canada: 
(1.) A kind of indurated bitumen, occurring in small, black, and more or less 
friable wasees, in crevices in the Trenton Limestone and other fossiliferous rocks, 
sometimes filling, indeed, the interior of fossil shells, and much resembling coal 





® Bee the heads of this arrangement or classification at page 170 of Vol. V. 
Vou. VI. . 
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in its general aspect; and, (2.) A dark variety of Petroleum, becoming viscous 
and even solid on continued exposure to the atmosphere. This latter substance, 
which occurs abundantly in eprings and wells traversing the Devonian beds of 
Inniskillen, Mosa, &c., of the western peninsula of Canada, and which has aleo 
been discovered in Gaspé, will be noticed fully in its geological relations, under 
Pant V., of the present Essay. The bituminous and more or less inflammable 
shales of these Devonian beds, and those belonging to the Utica Slate subdivision 
of the Lower Silurian series, will come under review, also, in the same place. 


D. 3. Not exhibiting the reactions of D. 1 or D. 2. Streak 
coloured. 


Earthy Manganese Ore:—Black or Brown; in earthy masses, 
which usually soil the hands. Streak, chiefly dark-brown, sometimes 
black. Infusible, yielding water in the bulb-tube. When fused with 
carbonate of soda, it forms a “turquoise enamel,” blue whilst hot, 
and green when cold. Composition very variable, but essentially : 
hydrated sesquioxyd of manganese. Earthy or Bog Manganese Ore, 
sometimes called “Wad,” occurs in the Eastern Townships of Bolton 
and Stanstead; in Aubert-Gallion, Tring, and Ste. Marie, in Beauce 
County ; and at Ste. Anne, in Canada East. 

Sealy Iron Ore (A variety of Red Iron Ore) :—In glistening, 
red masses, of a scaly or laminar structure; streak, red. Soils the 
hands, more or less. Becomes magnetic before the blow-pipe. This 
variety of Red Iron Ore occurs in small quantities at many of the 
localities in which the latter mineral is found. See A. 4, (vol. V. 
p- 173.) Some specimens have recently been sent to us from the 
back of Peterboro’, Canada West. ° 

Red Ochre (An earthy variety of Red Iron Ore):—Chiefly in 
amorphous masses of a dull red colour, with earthy aspect, red 
streak, and low degree of hardness; but sometimes occurring as a 
red powder. It leaves a red trace on paper. Blackens and becomes 
magnetic before the blow-pipe, or when held (in the form of a thin 
splinter) in the flame of a candle or ignited match. Red Ochre occurs 
at Point-du-Lac (St. Maurice County), St. Nicholas, Ste. Anne, and 
other localities in Eastern Canada, accompanying Bog Iron Ore and 
Yellow Ochre. With the latter, it is largely employed as a wash or 
paint for wood-work, and also in the preparation of various pigments. 

Bog Iron Ore (A variety of Brown Iron Ore) :—Chiefly in 
amorphous masses with sub-metallic aspect. Colour dark brown ; 
streak, yellowish-brown. Gives off water in the bulb-tube, and 
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becomes magnetic after ignition. For more complete description, 
see A. 4, (Vol. V. p. 175.) 

Yellow Ochre (An earthy variety of Brown Iron Ore) :—In amor- 
phous and earthy masses of a dull yellow colour and streak. Leaves 
a yellow trace on paper; gives off water in the bulb-tube, and 
becomes magnetic after ignition. Localities and uses, the same as 
those of Red Ochre, described above. Of the two ochres, however, 
the present is by far the more abundant, and is the principal basis 
of the pigments manufactured at Point-du-Lac, in St. Maurice 
County. Quite recently it has been found, in some abundance, in 
the County of Middlesex, C. W. . 


Humboltine, (Oxalate of Iron):—In yellowish crusts or thin 
layers in the bituminous shales (Devonian) of Kettle Point, Lake 
Huron, and the township of Inniskillen, Canada West. Streka, 
pale yellow or greyish. Turns black and red before the blow-pipe, 
and becomes magnetic. Yields about 16 per cent. of water in the 
bulb-tube. 


Uran-Ochre, (Hydrated Oxide of Uranium):—In small earthy 
masses of a yellow colour, accompanying actynolite in the magnetic 
iron-ore of Madoc, C. W. Blackens before the blow-pipe, but does 
not fuse. 


Vivianite or Phosphate of Iron:—In blue pulverulent masses, 
associated with bog iron ore in Vaudreuil County, on the St. Law- 
rence and Ottawa, C. E. Composition: phosphoric acid, protoxide 
of iron, and about 28 per cent. of water. 


Malachite or Green Carbonate of Copper:—Chiefly in green 
masses of a fibrous or lamellar structure, sometimes with botryoidal 
surface and banded shades of colour. Otherwise, in earthy coatings 
on copper ores, &c. Streak, pale green. H. 3°5—4°0 (or less) ; 
sp. gr. 3°7—4°0. Yields water in the bulb-tube, and becomes 
reduced per se to metallic copper before the blow-pipe, tinging 
the flame green. Composition: carbonic acid, 20; oxide of copper, 
72; water 8—the latter, however, usually somewhat higher. Mala- 
chite occurs in small quantities, with native silver, &c., in quartz 
and cale-spar at Prince’s Mine, Spar Island, Lake Superior. Also 
occasionally, as an incrustation, amongst the copper ores of Lake 
Huron and those of the Eastern Townships. The blue carbonate, 
in an earthy state, is sometimes mixed with it. 
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The following minerals may aleo be referred to, in connexion with this group :— 
Red Copper Ore (eub-oxide of copper.) Red, with red streak ; often in octahe- 
drons and rhombic dodeeahedrona, converted on the surface into green melachite ; 
fusible and reducible per se, colouring the flame green.— Black Oxide of Copper. 
Chiefly in black, earthy, or amorphous masses, (or cubical crystals) from the south 
shore of Lake Superior. Biowpipe characters like those of red copper ore.—Red 
Zine Ore. In granular or lamellar masses of a red colour, with orange-yellow 
streak. Lustre inclining to semi-metallic. H. 40-45. Quite iofusible. Hitherto 
found only in New Jersey. Normal composition: Oxygen 19°75, zine 80°25; but 
sesquioxide of manganese, to the amount of 3 or 4 per cent, is present, also, in 
most specimens. 

D 4. Streak, white. Anhydrous. Not yielding water in the bulb-tube. 


The Canadian minerals of this group may be conveniently arranged in several 
sections, as follows: § 1. Yrsiprxe tro raz Nait: Mica of different kinds; cer- 
tain varieties of Tale; Asbestus.— 2. Evreavesctne sraone.y 1x corp Hrpao- 
omtoaic Acito: Calcite or Cale Spar.—§ 3. Erreuavescina reenty 1x Coup, sur 
sewsisty 1x Hor Actp: Dolomite, Magnesite.—§ 4. Fustete: Fluor Spar (phos- 
phoresces); Heavy Spar (colours flame pals green); Celestine (colours flame red) 
—Invusisie: Light-coloured varieties of Zine Blende. 


§ 1. Yretprxe to tae Nai. 


Mica.—The term “ mica’’ includes properly, a series of distinct 
though closely allied silicates, presenting equally a metallic-pearly 
lustre and a strongly-marked foliaceous or fissile structure, the thin, 
component laminw of which are flexible and elastic. These distinct 
species being, however, in many instances, of very difficult separation 
—frequently requiring indeed, for that purpose, the aid of accurate 
chemical analysis, and minute optical and crystallographic investiga- 
tion—they may be grouped together in an Essay like the present, 
more especially with regard to their geological bearings, and treated 
practically as one species. Thus considered, mica occurs in foliated 
and scaly masses, and occasionally in six-sided and rhombic prisms, 
of a white, brown, black, grey, green, red, or yellow colour, with 

pseudo-metallic or pearly aspect. The prisms are 

often tabular, as in figure 46. H. 1:0 on the faces 

<> or broad surfaces of the laminw, and sometimes as 
high as 5-0 on the edges. Cleavage very strongly 

Pig. 46. marked in one direction, so that by means of the 
finger-nail, or the point of a knife, leaves of extreme tenuity may be 
obtained. These are flexible and elastic. Sp. gr. 2°7—3:1. Some 
varieties are fusible ; others become opaque before the blowpipe, but 
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do not fuse. Common mica is essentially composed of silica, alumina, 
and potash ; but other micas contain magnesia, oxides of iron, lithia, 
&c. Mica is a component of granite, of ordinary gneiss, mica slate, 
and other eruptive and metamorphic rocks, besides being of frequent 
occurrence in trachytes, lavas, &c. In Canada it occurs in more or 
less distinct speciwrens throughout the area occupied by our Lauren- 
tian rocks, and also in the metamorphic district of the Eastern 
Townships, both in the stratified-crystalline and in the trappean or 
trachytic rocks there present. In the crystalline limestone (Lauren- 
tian Series) of the township of Grenville, Argenteuil county, C.E., 
plates are obtained of sufficient size to be employed for stove-fronta, 
lanterns, &c. We possess some crystals of a yellowish-green colour, 
over half-an-inch in length, and perfectly translucent in a transverse 
direction or parallel with the cleavage-plane. They are imbedded in 
crystalline limestone and are said to have come from the Upper 
Ottawa. A lithia-containing mica, known as Lepidolite, in granular- 
scaly masses of a pink or reddish-grey colour, and pearly lustre, 
occurs in Maine, and elsewhere in the United States, but has not 
been found, as yet, in Canada. It fuses very easily and with con- 
tinued bubbling, tinging the flame red. 

Tale {certain varieties.)\—In white or greenish foliated masses, 
somewhat unctuous to the touch, and yielding readily to the nail. 
Most varieties give off water when heated, and hence this mineral 
is described more fully under division D 5 below. 

Aabestus.—In soft, fibrous, and more or less flexible masses, of a 
green, white, or other colour. Easily fusible. See under Horn- 
blende and Augite, C3, above. (Vol. V., p. 527.) 


§ 2. Evrervescine stroneiy iw Coup Acips. 


Caleite or Cale Spar.—Of all colours—white, grey, yellow, black, 
&c., with white streak. Occurs in lamellar, fibrous, and granular 
masses, in stalactites, &c., and in crystals of the hexagonal system, 
some of which are shewn in the accompanying figures. Cleavage 
strongly marked in three directions, producing a rhombohedron of 
105° 5’ and 74° 55’,—fig. 47 a2. H.3°0; sp. gr.2°5—2-75. Infusible, 
but glows strongly before the blowpipe, and becomes caustic. Soluble 
with effervescence in acids. Composition: carbonic acid 44, lime 56 ; | 
but a small portion of the carbonate of lime is generally replaced by 
carbonate of iron or magnesia. This substance, in the form of rock 
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masses, (limestone, marble, A&c.,) is perhaps 
the most abundantly distributed of all minerals, 
quartz only excepted. In Canada, in the crys- 
talline limestones of the Laurentian Series, and 
in the vast calcareous deposits of the Huronian, 
Silurian, and Devonian formations, it occupies 
extended areas, although much concealed by 
the overlying clays and gravels of the Drift. 
Rhombohedrons, scalenohedrons, and other 
crystals are frequently met with in cracks and 
hollows in these limestone and other rocks.* 
Stalactitic masses are also found under similar 
conditions ; and nodular concretions occur in 
the amygdaioidal traps of Lake Huron and Lake Superior. Fine 
crystallizations, also, amongst the copper deposits of these lakes. 
White and variously coloured marbles of much beauty are obtained 
from our Laurentian rocks and from the more modern metamorphic 
series, south of the St. Lawrence ; but these, with the other economic 


limestones of Canada, will come under review in| Parr V. of this 
Essay. It should be observed, however, that many of our so-called 
limestones are dolomites or dolomitic limestones, containing magnesia. 


See under Dolomite below. 


Nore.—Carbonate of lime is a dimorphous substance, occurring under two dis- 
tinet series of crystal-forms: the crystallographic difference being accompanied, 
moreover, by a difference of hardness and other physical ‘characters. It thus 
furms two distinct minerals: Cale epar and Arragonite. Whilst the former, or 
normal condition of carbonate of lime, is exceedingly abundant, the latter is 
comparatively rare. Arragonite crystallises in rhombic prisms and other trimetric 
combinations (the compounds of which often present a pseudo-hexagoral aspect), 
and also in fibrous, coralloidal and botryoidal masses. Small splinters, when 
heated, become immediately opaque, and crumble or decrepitate gently into 
powder, a peculiarity by which this mineral may be distinguished from cale spar. 
Fibrous arragonite appears to occur sparingly amongst the Lake Superior traps 
and occasionally in thin coatings on the sides of cracks in some of our limestone 
rocks, but nowhere in very distinet specimens. 





* Whilst writing this description, for example, we have received some large crystals (com- 
binations of a rhombohedron and two scalenohedrons) from a cavity in the Trenton limestone 
(Lower Silurian Series) of Huntingdon township, in the county of Hastings,C.W. The 
cavity contained an immense number of these crystals. 
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§ 3. Errervescine iv meateD Hrprocutoric Acip, BUT NoT 
AT ALL, OR ONLY FEEBLY, IN COLD ACIDS. 

Dolomite.—White, grey, brown, &c., in lamellar and granular 
masses, and in rhombohedrons, closely resembling cale spar. H. 
35-40 ; sp. gr. 28-295. Infusible, but becoming caustic after 
ignition. Effervesces feebly in cold, but vigorously in heated acids. 
Composition: carbonic acid, lime, and magnesia ; or, carbonate of 
lime 5435, carbonate of magnesia 45°65 ; a certain portion of the 
lime and magnesia being, however, generally replaced by protoxide 
of iron or manganese. Dolomite occurs (in small groups of rhombo- 
hedrons) amongst the copper ores of Lake Huron, and also in fissures 
and cavities in many of our limestone rocks, as at Niagara Falls and 
elsewhere. Many of our so-called limestones indeed, consist, in 
themeelves, of dolomite, pure, or nearly so. Those of Galt, Guelph, 
&c., in Canada West, may be cited as examples. Others are dolo- 
mitic limestones, or mixtures of limestone and dolomite. Very few 
are wholly destitute of magnesia. Crystalline dolomite and dolomi- 
tic limestone, again, exactly resembling the ordinary crystalline 
limestones, occur in beds amongst the gneissoid rocks of the Lau- 
rentian Series, as at Lake Mazinaw, &c, These rocks come pro 
perly under discussion in Part V. 

Magnesite.— White, grey, &c., in granular-crystalline masses and 
in rhombohedrons, much like those of calc spar and dolomite.* H. 
35-45; sp. gr. 28-30. Infusible, but becoming caustic after 
strong ignition. Composition: carbonic acid 52°5, magnesia 47.5 ; 
but most specimens contain a small amount of ondindae of iron, 
lime, &c. Magnesia does not efferversce in cold hydrochloric or 
nitric acid, and dissolves but slowly in these acids under the aid of 
heat. In Canada, this mineral occurs in beds amongst the altered 
Silurian strata of Bolton and Sutton townships, in Canada East. 
(See analyses by T. Sterry Hunt in the Geological Report for 1856.) 


§ 4. Fusrsre. 


Fluor Spar.—Chiefly in cubes, either simple, or modified on the 
edges and angles (Fig. 48, a to c). These cubical crystals break 
readily at the cunemyontag to their strongly-pronounced octahedral 

* In cale spar, the cl age rhombohed on measures 105° 8’ over a polar edie , in dolomite, 
106° 15’; and in magnesite 107° 20. In carbonate of iron (a mineral also bel with 


carbonate of manganese, carbonate of zinc, &c., to the natural group of Rhombohedral 
Carbonates), the same angle equals 107°. 
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cleavage, and the regular octahedron (Fig 4% d) may thus be obtained 
from them. Specimens occur of all colours, 
but chiefly, dark violet-blue, lilac, yellow, 
green, white, and grey: the edges of the 
crystals being often of a deeper or lighter 
shade, or even of a different colour, from the 
central parts. Streak, white. H. 40; sp. 
gr. 3:1-3°2. Fusible before the blowpipe 
into a white enamel, but most specimens de- 
crepitate on the first application of the flame. 
(See Part I., Vol. V., pp. 17-18). When 
crushed to a coarse powder and gently heated, a greenish or other 
coloured phosphorescence is usually exhibited. Composition : fluorine 
48°7, calcium (the metallic base of lime) 51°3. Fluor spar occurs in 
some of the crystalline limestones of our Laurentian rocks; and 
here and there in the metalliferous veins of the Huronian formation ; 
also, in small cavities in the limestones of the Silurian series. The 
best known localities comprise Fluor Island in Prince’s Bay, on the 
north shore of Lake Superior, where fine green crystals oceur ; Iron 


Pig. 4. 


Island on Lake Nipissing, where blue crystals were discovered by Mr. 
Murray*; the township of Ross in Renfrew County, on the Ottawa; 
the Niagara limestone about the Falls, &c. In Europe, fluor spar 
oceurs, more especially, in association with lead, tin, and silver ores, 
in metallic veins. 


Heavy Spar or Sulphate of Baryta.—White, grey, yellow, reddish, 
etc., with white or uncoloured streak. In lamellar, laminar, and 
fibrous masses; and also in trimetric crystals, of which a common 
example is given in figure 49. H. 3°0-3°5 ; sp. gr. 
4-3-4°7. Decrepitates (in general) before the blow- Ty 
pipe, (see Parr 1. Vol. V., p. 17-18), and fuses a 
into a white enamel, tinging the point of the flame “.--— 
pale green. This latter character is well-marked, 
and serves to distinguish, very readily, small pieces 
of heavy spar from other minerals of a similar 
aspect. With carbonate of soda in the yellow flame, it forms an 
alkaline sulphide, which imparts, when moistened, a dark stain to 


Pig. 


* See Canadian Journal, Vol. Ill, New Series, p. 325. Also Geological Report f for 1854- 
The crystals occur in crevices and fissures of a cavernous limestone associated with specular 


iron ore, 





MINERALS AND GEOLOGY OF CANADA. 157 


silver.* Composition: sulphuric acid 34°33, baryta 65.67. This 
mineral occurs abundantly in many parts of Canada. In the Lau- 
rentian series of metamorphic strata, it forms considerable veins, 
usually accompanying galena: as in the townships of Lansdowne, 
Leeds Co., C. W.; Bathurst, Lanark Co.; McNab, Renfrew Co. ; 
Dummer, Peterboro’ Co.; and elsewhere. Red crystals were dis- 
covered by Mr. Murray on Iron Island, Lake Nipissing. It occurs 
likewise, in connection with the trap dykes of Lake Superior and 
the north shore of Lake Huron, as at Spar Island, &c., besides 
being found in some of the copper-ore veins o! the Bruce mines. 
Heavy spar has also been met with in the serpentines and other rocks 
of the eastern metamorphic region, south of the St. Lawrence ; and 
occasionally in cavities in the Niagara limestones of the west. It is 
employed somewkat largely in the manufacture of paints, and is too 
often used in this connection asa fraudulent substitute for white lead. 
Heavy spar is also the principal source of the baryta salts of the 
laboratory. 


Celestine or Sulphate of Strontia :—White, grey, pale-blue, &c. 
In lamellar and fibrous masses, and in Trimetric crystals, often 
closely resembling those of Heavy Spar. A common combination 
is shewn in Figure 50. H.3°0-8°5; sp. gr. 3°9- 

40. Before the blow-pipe, it (generally) de- — 
crepitates, fuses, and imparts a red coloration < 

to the point of the flame. (See also the note Fig. 50. 

under Heavy Spar.) Composition: sulphuric 

acid 43°6, strontia 544. Celestine occurs with small crystals of 
dolomite, gypsum, fluorspar, blende, and other minerals, in cavities 
of the Niagara limestone, as in the district around the Falls, and in 
the vicinity of Owen Sound, &e. Drummond's Island, Lake Huron, 
is likewise a noted locality of this mineral. It occurs also, occasion- 
ally, in crystalline limestone, as in the neighbourhood of Kingston. 
Celestine is the chief source of strontia salts, used in pyectechay 4 to 


* To detect saiping, in any form in mineral bodies, fuse a small quantity of the pabiones 
under examination, with carb. soda and a very little borax, on charcval, in a good reducing 
flame. Detach the fused mass, moisten it, and place it on a piece of bright silver, or on 
lead test-paper. (A coin or glazed visiting-card may be substituted for the purpose.) If 
sulphur be present, a yellowish, brown, or black stain will result. See Canadian Journal, 
New Series, Vol. IIL, p. 217-18. Both sulphate of baryta and sulphate of strontia dissolve 
readily in carbonate of soda before the blowpipe, resembling, in this respect, alkaline sul- 
phates. Sulphate of lime (with all lime salts) on the other hand, requires the addition of 
a little borax to promote solubility. 
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impart a red colour to rockets and signal lights, and for laboratory 
purposes. 
§ 5. Ixrvsraie. 

Zine Blende (Sulphide of Zinc) :—This mineral bas been already 
described under sub-division B 8, (Vol. V. p. 182,) but it is men- 
tioned again in this place, as some of the light-coloured varieties 
present a vitreo-resinous or other non-metallic lustre. These are 
chiefly light brown or yellow, with colourless or very pale-brown 
streak. H. 36-40. Infusible. Sometimes phosphorescent when 
rubbed or ecratched. Small bright-yellow erystals and crystalline 
masses occur sparingly in cavities and fissures of the Niagara lime- 
stone in the vicinity of the Falls. For other localities, &c., see B 3, 
above. 

D 5. Streak, white. Yielding water in the bulb-tube. 

The minerals of this sub-division (many of which, however, are merely altered 
varieties of other species) may be conveniently grouped in three sections, as 
follows: § 1. YIELDING TRACES ONLY, OR A VERY SMALL AMOUNT OF WATEE: 
Mica, (some few varieties): Talc, (including Steatite); Renselacrite ; Diallage. 
§ 2. Yre.pInG a CONSIDERABLE AMOUNT OF WATER; SLOWLY DISSULVED BY BORAX 
BEFORE THE BLOWPiPE: Serpentine ; Chilorite; Loganite; Pholerite. § 3. Yixcp- 
ING A LARGE AMOUNT OF WATER: READILY DISSOLVED BY BORAX BEFORE THE BLOW- 
PIPE, THE BEAD, WHEN SATURATED, BECOMING OPAQUE: Gypsum. 


Mica :—In foliated masses, &c., with pearly pseudo-metallic lustre. 
Normally, anhydrous,—but specimens occasionally yield a little 
water when heated in the bulb-tube. See sub-division D 4 (§ 1) 
above. 

Tale ; (including Steatite ):—Greenish-white, green, greyish, &c. 
In foliated, and also in compact masses, which feel more or less 
greasy, and which yield to the nail; sp. gr. 255-2°8. Very sectile. 
Flexible in thin folie, but not elastic. Infusible. Composition : 
silica 62, magnesia 33, water 5. Tale occurs in the form of talcose 
slate, in foliated masses, and more especially in the form of steatite 
or compact talc, principally amongst the metamorphic rocks of the 
more modern series, south of the St. Lawrence. Under the latter 
condition, or that of steatite, it forms extensive beds in the town- 
ships of Potton, Sutton, Bolton, Stanstead, Leeds, Ireland, Broughton, 
&e., throughout this region. It occurs also, though far less abun- 
dantly, amongst the older metamorphic rocks of the Laurentian 
series, as in the townships of Marmora, Elsevir, &c., in Canada 
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West. It is used as a fire-brick or refractory stone, and also as a 
coarse paint or wash. 


Renselacrite (a variety of Steatite, or Altered Avugite) :—Greenish- white, 
brownish, &c.; in granular and compact masses much resembling steatite, and in 
pseudo morphous erystals after augite. H. 25-40; sp. gr. about 27-28. Very 
sectile. Lustre, somewhat waxy. Infusible, yielding about 4 or 5 per cent. of 
water in the bulb-tube. Composition : silica, magnesia, and water. Renselaerite 
cannot be regarded as a distinct mineral species. The crystals are evidently 
augite pseudomorphs, and the substance agrees essentially in composition with 
steatite. It occurs in beds associated with the crystalline limestones of the 
Laurentian rocks, as in the township of Grenville, Argenteuil County, C. E. Also 
in the townships of Ramsey, Rawdon and Lansdown. In Grenville, it contains (in 
fissures) a soft, yellowish-white, and earthy variety of serpentine (— aphrodite.) 


Diallage :—This substance is generally regarded as a variety of 
Augite. (See C 3, above. Vol. V. p.527.) Normally, it is anhydrous; 
but it is frequently more or less altered, and contains 3 or 4 per 
cent. of water. It forms lamellar or foliated masses, chiefly of a 
green or greenish-grey colour. H., sometimes, 5-0, but usually 
rather less; sp. gr. 3°0 to 3'1. Fusible into a greyish slag, though 


not easily. Canadian specimens give off a little water in the bulb- 
tube, and become in general red or reddish-brown. A variety from 
the township of Oxford, analysed by Mr. Sterry Hunt, contained : 
silica 47°20, magnesia 24°53, protoxide of iron 8°91, alumina 3°40, 
lime 11°36, water 5°80; with traces of the oxides of nickel and 
chemium. Occurs chiefly in the altered strata of the Eastern Town- 
ships, as in Oxford, Ham, and elsewhere, associated with serpentine, 
chromic iron ore, &c. 


§ 2. YI£LDING A CONSIDERABLE QUANTITY OF WATER IN THE 
BULB-TUBE. SLOWLY SOLUBLE IN BORAX BEFORE THE BLOWPIPE. 


Serpentine, (including Retinalite, Picrolite, Chrysotile, 4c.) :— 
This substance occurs chiefly in amorphous or rock masses of 4 
green, red, brown, bluish-grey, yellowish, or other colour, fre- 
quently veined or mottled. Also, occasionally, in small granular and 
fibrous masses, the latter sometimes producing a serpentine-asbestus. 
Lustre, usually somewhat waxy. H, in general, about 8-0; some- 
times 40-5°0. Very sectile, sp. gr. 2:2-2°6. Some of the fibrous 
varieties fuse on the edges, the others are infusible. All yield water 
(and harden) in the bulb-tube. Composition, essentially: silica, 
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magnesia, and about 12 to 15 per cent. of water. Serpentine occurs 
in association with the crystalline limestones of the Laurentian 
rocks, as in the township of Grenville, Argenteuil county, C.E., 
where it occurs in disseminated grains; Calumet Island on the 
Ottawa ; the township of Burgess, Lanark County, C.W.; Marmora 
and adjacent townships, with magnetic iron ore; and in other places 
where these rocks prevail. It is met with, however, far more exten- 
sively amongst the altered Silurian strata of the Eastern Townships, 
both alone, and forming, in some localities, especially in the town- 
ships of Oxford and Broughton, serpentine marbles of great beauty. 
Fine varieties of green serpentine occur about Brompton lake, in the 
former of these townships. A tough, fibrous variety occurs in Bolton 
township, Brome County. In Bolton and Ham also, serpentine 
rock, carrying thin beds of chromic iron ore, is met with; and in 
the county of Beauce, this rock contains a bed of mixed magnetic 
and titaniferous ore, fifty feet in thickness. To these localities must 
be added Mount Albert in Gaspé, where, as described by Mr. Rich- 
ardson of the Geological Survey of Canada, an inexhaustible supply 
of green, brown, and variously striped and mottled serpentine, 
eapable of economic employment, occurs in association with chromic 
iron. In its rock relations, serpentine will be discussed more fully 
in a succeeding part of this Essay. 

Chlorite.—This mineral occurs chiefly in foliated, scaly, and granu- 
lar masses of a dark green colour; or in greenish-grey slaty beds, 
forming the so-called potstone, a name also sometimes applied to 
varieties of steatite. H. 20—2-5; sectile; sp. gr. 2°6—2°8. 
Fusible (or fusible on the edges only, in some varieties,) and yielding 
water in the bulb-tube. Composition, essentially : silica 32-5, alumina 
18'5, magnesia 36, water 13: hence, the chloritic potstones differ from 
the workable steatites in containing alumina as an essential consti- 
tuent. In union with quartz, forming chlorite siate, this mineral 
is of common occurrence amongst metamorphic strata. In Canada, it 
occurs chiefly in the altered rocks of the Eastern townships, associated 
with magnetic and specular iron ores, sphene, &c., and with beds of 
dolomite. In this region, as in the townships of Potton, Bolton, &ec., 
it is met with also in thick beds of a slaty or more or less compact 
structure, forming an aluminous potstone of good workable quality. 
Chloritic schists, probably of Huronian age, occur likewise, according 
to Sir William Logan, in great force in the valley of Lake Temisea- 
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ming, within the northern geological-basin of Canada. (See Part V. of 
this Essay.) 


Leganile.—This substance named by Mr. Sterry Hunt, in honour of the Director 
of the Geological Survey of Canada, is a very doubtful species. It occurs in sub- 
resinous brownish masses, and in apparently pseudomorphous crystals (after Horne 
blende ! Dana,) in the erystalline limestone of Calamet Island on the Ottawa. H, 
30; sp. gr. about 2°6. Composition, according to the analysis of T. Sterry Hunt: 
Silica 32°49, alumina 18°18, sesqui-oxide of iron 2:14, magnesia 85 77, line 096, 
water (and carbonic acid) 16°92. Dana places it under Pyrosclerite, a mineral 
closely related to Chlorite, if, indeed, truly separable from that species, 

Pholerite.—The substance thus named, is usually looked upon as a product of 
alteration, arising from the decomposition of one of the feldspar species, (see C. 
3, above: Vol. v. p. 528-9,) or, more directly, from the alteration of clay-slate. 
Uuder this view, it is a kind of Xaolin, with which substance it agrees in general 
composition. It presents, however, peculiar physical characters, much resembling 
those of tale, a mineral with which it is often confounded. Pholerite occurs in 
soft, unctuous, and scaly masses of a pearly aspect, and of a white or pale green- 
ish or yellowish colour, Sp. gr. 23—2°6. Before the blowpipe, it exfoliates and 
curls up, but remains infusible. It consists essentially, of silica, alumina, and 
water: the latter varying from 18 to 15 per cent. Nacreous scales of this 
mineral occur, in fissures, in sandstone strata of Silurian age, near the Chaudiére 
Falls in Canada East ; and many of the altered slates of the adjoining metamorphic 
region appear to owe their taloose aspect to its presence, or to that of closely 
relate| non-magnesian silicates of more or less indefinite composition. 


§ 3. YIELDING A LARGE AMOUNT OF waTER-. ReapviLy p1s- 
SOLVED BY BORAX BEFORE THE BLOWPIPE: THE BEAD, WHEN 
SATURATED, BECOMING OPAQUE.” 


Gypsum.—(Hydrous Sulphate of lime.)—This important mineral 
occurs chiefly in lamellar, fibrous, and granular masses, of a white, 
grey, yellowish, or other colour, and also in crystals of the Mono- 

clinic System, a common example of which is shown in the 
margin : fig. 50. Lustre often pearly. H=1'5—2-0, (and 
thus, all specimens of gypsum may be scratched by the 
nail,) Sp. gr. 2.25—2°35. Sectile; and, in thin lamelle, 
somewhat flexible. Yields a large quantity ot water in the 
bulb-tube ; becomes opaque in the flame of a candle; and 

Fig. 8. exfoliates and fuses before the blowpipe, into a white enamel, 

Composition : sulphuric acid 46 51, lime 32°56, water 20°93. The 


* The same result is produced with a moderate amount of the assay substance, when the 
bead is exposed to the action of an intermittent flame: a process technically termed 
“ flaming.” 
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transparent cleavable varieties are often called “selenite,” and the 
fibrous and fine granular varieties are known by lapidaries as “ satin 
spar,” and “ alabaster,"’—names, however, sometimes applied to varie- 
ties of cale spar. Gypsum, when deprived of its water by a low heat, 
forms the well known plaster of Paria. In Western Canada, this 
most useful mineral occurs abundantly in the Gypsiferous or Onon- 
daga Salt Group of the Upper Silurian Series (see Part V. of this 
Essay): as in the townships of Dumfries, Brantford, Oneida, Seneca, 
and Cayuga, more especially, along the valley of the Grand River. 
The gypsum does not occur in beds, properly so-called, but in vast 
irregular masses, supposed by Mr. Sterry Hunt, (Comptes Rendus, 
1855, and Eequisse géologique du Canada,) to arise from the action, 
on the surrounding limestone strata, of springs containing free sul- 
phuric acid. In these localities the gypsum is more or less mixed 
with carbonate of lime. Fibrous and other varieties occur also in 
the vicinity of Owen Sound, and throughout the tract of country, 
generally, between the eastern extremity of Lake Erie and the mouth 
of the Saugeen. Likewise, here and there, in small cavities and 
fissures in the Niagara limestone and older rocks, 


APPENDIX. 
A Classified List of the Canadian Minerals described abore. 


In this list, which is intended to serve as a kind of Index to the 
minerals described in the present Part of our Essay, each substance 
will be found arranged under the chemical sub-division to which it 
belongs. The letters and numerals within brackets, refer to the 
groups and sub-groups of the Arrangement adopted above. 


1. Simple Substances. 


Native Gold, (B. 1.) Native Platinum and Osmium-Iridium, 
(B.1i.) Native Silver, (B. 1.) Native Copper, (B. 1.) Graphite, 
(B. 2.) 


2. Arsenides and Sulphides, (Combinations of arsenic, or sulphur, 
with metallic bases.) 

Arsenical Nickel, (4. 2.) Sulphide of Silver, (B. 1.) Galena or 

Sulphide of lead, (B. 3.) Sulphide of Copper, (B. 3.) Purple 

Copper Pyrites, (B. 8.) Copper Pyrites, (B. 3.) Zinc Blende, 
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(B. 3, and D. 4.) Molybdenite, (B. 2.) Magnetic Pyrites, (B. 3.) 
Iron Pyrites, (4. 1.) Arsenical Pyrites, (4. 3.) 
8. Oxides of Iron, Manganese, &c. 

Specular or Red Iron Ore, (44, and D 3.) Ilmenite (4 4.) 
Brown Iron Ore (A 4, and D3.) Magnetic Iron Ore (4 4, and C 1.) 
Iserine (4 4.) Chromic Iron Ore (A 4, and C 1.) Earthy Man- 
ganese Ore (D 3.) Uran Ochre (D 3.) 


4. Alumina and Aluminates. 

Corundum (C 1.) Spinel (C 1.) 

5. Silica and Silicates*. 

Quartz (O 1.) Zireon(C1.) Andalusite(C 1.) Cyanite (C 1.) 
Staurolite (C 1.) Garnet (C 3.) Idocrase (C 3.) Epidote (C 3.) 
Mica (D4.) Tourmaline(C 3.) Chondrodite(C2.) Olivine (0 2.) 
Hornblende, Actynolite, Tremolite (C 3.) Augite, Diopside, 
Asbestus (C 3, and D4.) Hypersthene, Bronzite(C 3.) Diallage 
(C 3, and D 5.) Wollastonite or Tabular Spar (C 3.) Tale (D 5.) 
[Renselaerite (D5.)] Serpentine (D 5.) Chlorite(D5.) [Loga- 
nite () 5.)] Orthoclase or Potash Feldspar (C 3.) [Pholerite, 


Kaolin (D5.)] Albite (C 3.) Labradorite (C 3.) Scapolite or 
Wernerite (C 3.) Prehnite (C 4.) Datolite (C 4.) Thomsonite 
(C 4.) Analcime (C 4.) Apophyllite (C 4.) 


6. Titanic acid and Titaniates. 
Rutile (C 1.) Sphene (C 3): usually regarded as a silico-titani- 
ate of lime, but its true atomic constitution is still uncertain. 
7. Carbonates. 

Calcite or Cale Spar (D 4.) Dolomite (D 4.) Magnesite (D 4.) 
Arragonite (D 4.) Malachite and Blue Carbonate of Copper (D 3.) 
8. Sulphates. 

Barytine or Heavy Spar (D 4.) Celestine or Sulphate of Strontia 
(D 4.) Gypsum (D 5.) Epsom Salt (D 1.) 





* Keeping in view the popular and explanatory character of this Essay, it may not be 
inappropriate to observe that the term “Silicate ” signifies a combination of silica or 
silicic acid with one or more oxidized bases, such as a lime, magnesia, oxide of iron, alumina, 
&c. In like manner (to cite a few more examples of this nomenciature,) a “carbonate” is 
a combination of carbonic acid,—a “ phosphate,” of phosphoric acid,—a “sulphate,” of 
sulphuric acid—with one or severa! of these oxides. Thus, Gypsum, consisting of sulphuric 
acid, lime, and water, is a hydrous sulphate of lime. The term “ sulphide,” or “ sulphuret 
on the other hand, denotes a compound of sulphur with some simple substance, as lead, 
copper, iron, &c., or with several of these. 
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9. Phosphates. 
Apatite or Phosphate of Lime (C 2.) Vivianite (D 3.) 
10. Fluorides . 
Fluor Spar (D 4.) 


11 Salts of Organic Origin. 
Humboldtine (D 3.) 


12 Bituminous substances. 
Asphaltum and Indurated Bitumen (D 2.) 


CONCLUDING NOTE TO PART IL. 


The minerals of Canadian occurrence —including both the very rare and the 
doubtful species, such as native Platinum, occasionally found in emall grains with 
the Native Gold of the Riviere du Loup ; and the altered substances, Renselaerite 
Pholerite, 4c ,—amount in number to about seventy. Many of these are of more 
or less local occurrence, but others, on the contrary, are comparatively common. 
These latter are collected together, and arranged in accordance with their more 
obvious characters, in the Table annexed to this Note. The less experienced 
reader, consequently, may avoid some trouble in the determination of an unknowo 
mineral, by consulting this Table in the first instance. If the specimen under 
examination do not agree with the species here cited. the regular Table given at 
page 170 of Vol. V., can then be referred to. In case of agreement also, recourse 
may be had te the latter as a confirmatory test. 


CANADIAN MINERALS OF MORE COMMON OOCURRENCE. 


© Aspect Metallic or Sub-Metallic. 
** Hard enough to scratch glass, 

Brass-yellow :—Jron Pyrites (A 1.) 

Steel-grey ; powder, reddish :-—Specular Tron Ore (A 4.) 

Tron-black ; powder, black ; magnetic :— Magnetic iron Ore (A 4.) 

Too soft to scratch glass : 

Bronze-yellow ; slightly magnetic : — Magnetic Pyrites (B 3.) 

Brass-yellow ; streak, greenish-black :—Copper Pyrites (3 3.) 

Reddish, with blue tarnish; streak, greyish-black :— Purple Copper 
Pyrites (B 3.) 

Lead-grey ; breaking into rectangular fragments :— Galena (B 3.) 

Lead-grey ; in soft scales; marking :—Molybdenite (B 2.) 

Black ; in soft scales; marking :—Graphite (B 2.) 

Lustre, metallic-pearly ; brown, silvery-white, etc. ; in scales or foliated 
masses with white streak :— Mica (D 4.) 





SPECIMEN OF A FLORA OF CANADA. 


+ Aspect, vitreous, stony, or earthy. 
++ Hard enough to scratch glass, 

Colourless, amethystine, red, &c.; No lamellar structure. Infusible :— 
Quartz (C 1.) 

White, red, green, &c.; Lamellar structure. Fusible on the edges :— 
Feldspar ( Orthoclase C 3.) 

Dark-red ; in 12-sided crystals, de. Fusible :—Garnet (C 3.) 

Black ; fibrous, or in triangular crystals, Fusible :—Schorl ( 8.) 

Black or green, (sometimes colourless in crystalline limestone.) Fusible 
—Hornblende and Augite (0 3.) 

To soft to scratch glass. 

White, grey, &c. Effervescing strongly in acids :—Cale Spar (D 4.) 

White, grey, brownish, dc. Effervescing feebly in acids :— Dolomite 
(D 4.) 

White, blueish, &c. Fusible. Often accompanying Galena :—Heavy 
Spar (D 4.) 

White, greenish, mottled, &c. Very soft. Infusible Yielding water 
in bulb-tube :—Steatite (D 5.) Also Serpentine (D 5.) 

White, &c. Very soft. Fusible. Yielding water in bulb-tube :— 
Gypsum (D 5.) 

Brown. Streak, yellowish-brown. Magnetic after exposure to heat :— 
Bog Iron Ore (D%.) Also Yellow Ochre (D 8.) 

Red. Streak,red. Magnetic after ignition :—Red Ochre and Sealy Iron 
Ore (D 38.) 
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NARY REMARKS. 


BY WILLIAM HINCKS, F.-L.S., F-R.S.E. 

HOFORARY MEMBER OF THE YORKSHIRE PHILOSOPHICAL SOCIRTY, AND OF THE BOTANICAL 
SOCIBTY OF CANADA; CORRESPONDING MEMBER OF THE LIVERPOOL LITERARY 
AND PHILOSOPHICAL SOCIETY, AND OF THE ESSEX COUNTY INSTITUTE, 

MASS., U.S.; PROFESSOR OF NATURAL HISTORY, UNIVERSITY 
COLLEGE, TORONTO. 


Flora is the name appropriated since Linnzeus’s time to a descrip- 


tive cata‘ogue of the vegetable productions of any particular country, 


prepared in such a manner as to assist a student in acquiring a know- 

ledge of the plants he may meet with. Where a country is separated 

from others by strongly marked natural boundaries, its flora often 

presents characteristic features of much interest in respect to the 

general distribution of plants. I need not say that this is not the case 

with Canada—the North American continent exhibiting in its flora 
Vor. VI. M 
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many common characteristics modified by latitude and local circum- 
stances. It has been found a convenience by the students of Canadian 
Botany that the floras of the neighbouring United States, where there 
has earlier been a demand for such works, contain nearly all our 
plants, and consequently offer us much of the assistance that we need ; 
but at the same time besides the not unnatural feeling of a desire as 
a nation to provide for our own scientific wants, the large number of 
plants found in the middle United States, which our more northern 
climate refuses to support, increases the catalogue to an extent which 
very materially adds to the difficulties of the student, and if no more 
were attempted than to exclude from the list, plants which we can 
have no expectation of finding within our borders. the utility of a 
Canadian Flora to those amongst us who desire to be acquainted with 
our native plants would not be small. My attention having been 
directed to the subject with this view, I have carefully considered in 
what respect I should be disposed to deviate from the methods which 


ly to explain 


I find adopted by others, and I propose now very concis¢ 
and defend my views, which I shall also illustrate by a sufficient 
specimen. 

I would speak first of the system which it seems expedient to 
follow. I presume it would be needless to argue in favour of some 
modification of the natural method, and this being admitted. it will be 
found that, excepting in a few cases where sub-divisions are deemed 
necessary by some and rejected by others, there is general agreement as 
to the orders of plants The differences, ex pting wher they have to 
} 


o with the limits of genera and species, relate to the larger combina- 


tions, and to the most proper series, subjects manifestly of very inferior 


importance, and of such a nature that any one who has an ordinary 


acquaintance with the principles of the Science, could employ with 
facility any of the methods which have been recently proposed. The 
method of De Candolle, from its real merits and the deservedly high 
reputation of its author, as well as from its having been employed in 
his celebrated work, (Prodromus Systematis Naturalis regni Vegeta- 
bilis,) the greatest attempt in modern times at a general description of 
the species of plants, has obtained more currency than any other, and 
for that reason is apt to meet with favour. It seems to me, however, 
that the trifling inconvenience of making a change to those who are 
habituated to a particular arrangement, should by no means prevent 


our aiming at improvement, and having come to the conclusion that 
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on the whole the method of Lindley, (our greatest English authority 
in respect to Botanical classification, ) is to be preferred ; and especially 
that his attempt to characterize alliances or more extended groups, as 
well as Orders, is a great assistance to an intelligent student; I have 
made use of this method, undertaking on my own part to construct a 
series of tables, of a kind which I have long found advantageous, to 
facilitate its application. In the names of the Orders I have uniform- 
ly followed Lindley, discarding such names, however familiar or 
expressive, as Crucifere, Leguminose, Umbellifere, Composite, 
and adopting the names ending in acee formed from some well-known 
characteristic genus. I confess to some unwillingness to give up the 
above mentioned names, but the advantages of a uniform system are 
in my estimation too great to be neglected, and require the sacrifice of 
mere habit and prejudice. 

In giving the characters, I have been very particular about the 
language employed, discarding all such terms. however sanctioned by 
good recent authorities, as unply notions of structure which are now 
known to be erroneous. For example: the term monopetalous is 
avoided as implying that the Corolla to which it is attributed really 
consists of a single petal, whilst it is now universally understood to arise 
from the coherence by their edges of several petals which are really 
distinct organs. De Candolle’s term Gamopetalous not seeming to be 
approved, I have used Synpetalous, and instead of Poly-petalous, 
dialypetalous, which very clearly and simply convey the right idea. 

On a similar principle I object strongly to the term pistil, which I 
think should now only be used in its Linnean sense and in connection 
with the Linnean Artificial System. The inner part of the flower 
which becomes the fruit, (the Gynecium,) is now well understood 
to consist of a certain number, one or more, leafy organs modified in 
their development, so as to be germ-producing, and furnished with a 
stigma—each of these is a carpel (carpellum.) The differences of 
structure consist in the number of carpels—one, some part of a 
complete circle, or the whole of it, or several circles—distinetly 
arranged or indefinitely crowded, with the carpels distinct or coherent, 
and if the latter, uniting together in several modes and degrees— 
with, or without the adherence upon them of the torus only, or of the 
calyx as well as the torus, with several modifications as to substance, 


membranous, coriaceous, woody, fleshy, or pulpy—and consequent 


differences in the mode of freeing the ripe seeds. These are the 
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differences which claim attention, and they cannot be expressed with- 
out a correct phraseology with which the use of the old term pistil is 
entirely inconsistent—nor do I believe that the use of terms correctly 
expressing our meaning can create difficulty to any one having even 
a slight acquaintance with vegetable organography. 

It appears to me that accuracy w these matters is of real importance 
and that we cannot expect right notions to be formed in the minds of 
learners, whilst we cling to a terminology founded upon mistakes, now 
generally abandoned 

In order to make the study of our native plants a source of as 
much information as possible, I have in all important cases said some- 
thing of the extent, properties and distribution of the order; I have 
given the number of known species in the genus from the best accessi- 
ble authority, and I have stated respecting each species in what other 
parts of the world it is known to be found. As far as I could satisfy 
myself upon the subject I have distinguished between our genuine 
natives and introduced plants, and I have added notices of a few cul- 
tivated species, distinguishing them by a different type. I have formed 
my list of native plants from my own observations during six years, 
aided by several published catalogues, by the kind communications of 
several friends, and by such published authorities as I could consult, 
but I have thought it best to place in my list species known to be 
found in the Northern United States, and which might probably be 
expected in Canada, though I do not know of their having been found 


here. 


The omission of any station or authority will sufficiently distinguish 


these doubtful natives to which I have also attached a note of interro. 
gation. 

1 .ow lay before the Canadian Institute a specimen sufficient to 
illustrate my plan, including as many of the tables as are required to 
show their nature and use, and one small section of the work in its 
complete state. I have spoken of adopting the system of Lindley 
referring to my preferenee of it for practical use to that of De Can- 
dolle, but I must not seem to make that distinguished Botanist 
responsible for some changes which have seemed to me desirable, and 
which I can only submit to the candid judgment of those who study 
the subject. 

(To be continued.) 
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REVIEWS. 

Contributions to the Natural History of the United States of America. 
By Louis Agassiz. Second Monograph, in five parts:—I. Aca- 
lehps in general; II. Ctenophore ; III. Discophore; IV. Hy- 
droide; V. Homologies of the Radiata: With forty-six plates. 
Vol. Iff. Boston: Little, Brown and Co. London: Triibner, 
and Co. 1860. 

Every lover of nature will watch with interest the progress of this 
great work and feel grateful to its illustrious author for opening his 
stores of curious and valuable information, which it has required 
genius, enthusiasm, indomitable industry, and long experience to bring 
together, apply and make available as he has done. The second 
monograph, of which the first volume is now before us, relates to the 
Acalepbe, sea-nettles or jelly-fish, a class of the Radiata branch, or 
sub-kingdom of the Animal Kingdom, to which it appears that the 
author has devoted much attention, and which, consisting chiefly of 
marine animals difficult to-preserve and rarely seen in museums, is 
less known to persons of general information and even to many 
intelligent naturalists, than almost any other that could be named. 
Information respecting it founded on an intimate acquaintance with 
all that has been done by others, joined with most important original 
observations, applied in a truly philosophic spirit, must be propor- 
tionably acceptable. 

After an historical introduction referring to all that has been done 
on the subject from the earliest time to the present day, our author 
proceeds to the determination of the natural limits of the class, and 
thence of the sub-kingdom or branch of the Animal Kingdom to 
which it belongs, examining the question whether the so-called 
Coelenterata are really separable from the Echinodermata as a 
distinct branch. He decides this question on evidence satisfactory 
to us, setting aside the sub-kingdom Cvcelenterata aud establishing 
three classes of Radista: Echinodermata, Acalephe, and Polypifera, 


but proposing some changes in the limits of the two last-mentioned 


classes which deserve attention and have much probability in their 


favour. 

It isa highly interesting and curious discovery of recent times 
that whilst certain Acalephe in their early stages of development, 
assume the Polype form, the lowest division, as they were believed 


to be, of Polypes called Hydroids, most of them are found to produce 
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from what are called their ovarian vesicles, what seem to be true 
meduswe whether free or fixed. This remarkable observation caused 
some embarassment to speculative naturalists in determining the true 
gradation of animal forms. Since if Polypiferw be the lower class it 
is credible enough that the early stages of development of Acalepha, 
the next class in order, should bear a resemblance to Polypes, and 
vice-versa, but that two neighbouring classes should each in the 
young state assume the form of the other is antecedently improbable 
and is difficult to reconcile with our ideas of the order of nature. 
Our author proposes a novel view which completely relieves us from 
this difficulty, but which yet is not recommended to us for that 
purpose, but 1s supported by facts and by arguments of great weight, 
claiming careful consideration, and which we must say come near to 
convincing our minds. He maintains that Hydroid Polypes are 
imperfectly developed, or at least merely nutrient forms of the lower 
Acalephe. He shows that the anomalous forms of Acalephw are 
truly, in accordance with some of the most probable recent specula- 
tions, compound animals; that the floating colony contains Polypx 
or nutrient forms along with medusan, which are reproductive 
forms, and he considers the Hydroid polypes as sedentary colo- 
nies of analogous character, either producing free medusw, which 
are the perfect and prope rly reproductive form of the animal, or 
having as a part of the colony fixed meduse forms, which fulfil 
the same tunction. Hence he transfers the Hy lroid polypes aito- 
gether to the. class Acalep we, Where with the other inferior and 
often compo ind animals of that class they n ake phe lowest order 
Hydro le. [wo other orders are recognized : the Discophore, or 
typical medusw, and the Cte wophore, which are to be regarded as 
highest in the class. 

It isa recognised principle that the presence ot the 
ion with the Class Polypifera, as 


poly pe form 

does not necessarily impiv connect 
e } > 

besides embrvonic conditions of Acalephe we have the Polyzoa of 


much higher organization, and the Vorticellide belonging to a lower 


type, both simulating the Polypes. Mr. Dana had already marked the 
great importance of the structural difference between the Hydroid 
and Actinoid Polypes. It remained for Agassiz, by determining the 
real characteristics of Polypifera, and the true interpretation of the 
medusa forms produced by the Hydroids, to settle, we may at least 
say with the highest probability, the proper limits of the classes, 


giving the Hydroids their place among Acalephe. 
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Tbe second chapter on Morphology and nomenclature among the 
Radiates contributes not a little to clearness of ideas, the correct 
perception of homologies, and the removal of popular errors in 
respect to this branch of the Animal Kingdom, The body taken asa 
whole of any Radiate animal, our author denominates a Spherosome. 
Its homological segments are Spheromeres ; the peculiar mouth of 
these creatures is the Actinostome. A community of Hvdroids is 
an IIydrarium;: a bunch of medusa buds arising from a Hydra is a 
Medusarium, a community of heterogeneous communities is a Hydro- 
medusarium. The useful application of these names we shall illus- 


trate by a quotation, (Chap. i. p. 81.) 


“ The use of such names for these different communities and their combinations, 
will greatly simplify our descriptivns and add much precision to our characteris- 
tics of the different families and genera of the Hydroids. For instance, the 
Tubularioids as a family may be described as //ydro-Medusaria, arising from 
single Hydre which by budding and by stolons become Hydraria; each adult 
Hydra producing in time several pendant Medusaria, The different genera of 
the tamily may then be characterized by the peculiarities of their Hydra, and of 
their Meduew, The Campanularians as a family may be described as Hydraria 
with two kinds of Hydra; some being sterile and more numerous, whilst others 
are fertile and produce Medusw from their proboscis. The different genera may 
easily be distinguished by the peculiarities of the two kinds of Hydrm, as well as 
by their Medusw, Similar differences exist among the Siphonophora. The 
Velellide are simply Hydraria arising trom a single Hydra, which grows larger 
apd larger until it produces other //ydra of a different form, and from these 
single Medusw buds spring forth and finally free themselves. The Physalida, on 
the contrary, are /ydro-Medusaria, arising, like the Velellidw, from a single 
Hydra, wisich also grows larger and larger, and even acquires an enormous size, 
forming in the end the large swimming-bag, from which single additional Hydra 
at first arise, and aflerward a larger and larger number, forming several distinct 
Hydruria, suspended from ie original enlarged Hydra. These Hydraria them- 
selves consist of heterogeneous Hydra, though of Hydre only. Others produce 
Medusaria and thus become Hydro-Medusaria ; so that a Physalia community is 
really made up of many heterogenous communities attached to a gigantic Hydra 
The Diphyida are also Hydro-Medusaria, but of a very differeut kind from those 
of the Physalidw. Here the community begins from a Medusvid individual, 
from which arises another Medusa, thus forming Medusa twins. This twin 
community produces a string of Medusoid Hydroids, from each of which arises 
another kind of Medusa, in clos connection with their Hydroids, thus forming 
secondary twin communities, each of which consists of a Medusoid Hydra, and a 
genuine Medusa. In the Physophorida, the combinations are still different, The 
community coustitutes also a Hydro-Medusarium ; but it arises from a single 
Hydra, from the upper part of which bud sterile Medusa, while other Hydra 
arise from its lower part, between which, finally, a number of Medusaria make 
their appearances.” 
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Those who only know the compound Acaleph» animals, which 
comparatively few naturalists can study in the living state, from the 
descriptions given in the ordinary books may be surprised at the 
above statements, which nevertheless they will soon find to shed a 
beautiful light over the whole of a very obscure subject. 

The fifth section of this chapter on “ Individuality and specific 
differences among Acalephs,” furnishes our author with an occasion 
for remarks on Darwin's “ Origin of Species,” in which he earnestly 
and powerfully opposes the views of that writer, which now occupy 
so large a share of the attention of the lovers of Natural Science. 
In a former number of this Journal we copied from Silliman’s 
journal the extract on this subject from the then unpublished volume 
now before us, and we only add a sbort passage which strongly 
expresses the convictions of one who eminently unites Philosophy 
with varied and novel practical observation in his researches. After 
referring to the polymorphism of the lower Acalephwe, he goes on 
to say: 

But, notwithstanding this polymorphism among the individuals of one and 
the same community generically connected together, each successive generation 


reproduces the same kinds of heterogeneous individuals, and nothing but indivi" 


duals, linked together in the same way Surely, we have here a greater diversity 
of individuals, bern one from the other, than is exhibited by the moat diversified 
breede of ur domesticated animal and vé all these heterogeneous individuals 
rema true to their species, in on ase as in the ther, and do not afford the 
slightest evidence of a transmutatio f species Would the supporters of the 
fanciful theories lately propound: miy extend their studies a little beyond the 
range of domesticated animals, would they investizat alternate generations 
of the Acalephs, the extraordinary modes of development of the Helminths, the 
reproduction of the Sal) w, &c. &c., they would soon learn that there are in the 
world far more astonishing pt enomena, strictly circumecri i between the natural 
limits of unvarving species, than the slirht differences prod j3ced by the interven- 
tion of men, among domesticated ar als; and perhaps, cease to be so confident 
as they seem to be, that these differences are trustworthy indications of the 
variability of species. For my own part, | ist emphatically declare that I do 
pot know a single fact tendi gy to ahew t 1 al™ es do vary many Ww ay, whi e it 
ja tr that the individuals of one and the same species are more or less polymor- 
phx & The cireumstance that naturalists may find it d ficult to trace the 
natural limits of ar ¥ one particular spe «, or the mistakes that they n ay make 
in their attempts to distinguish them, has [have] nothing whatsoever to do with 


the question of their origin 


} 


We must not pretend to follow the learned author too closely 
through the contents of so large a volume. He establishes the 


claim of the class Acalephe to the Ctenophore, which some distin- 
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guished naturalists have been disposed to connect with the Tunicated 
Molluscs, whilst at the lower extremity of the class he not only 
takes in the Hydroid Polypes but the Millepore and several other 
forms. He concludes the portion of his work forming the genera) 
introduction by an account of the various attempts at the classifica- 
of these animals, which is very valuable to the student, who could 
not without great difficulty have collected for himself the scattered 
materials. The remainder of the present volume is devoted to the 
first order of Acalephe, Ctenophore. Their structural features 
must not be allowed to detain us farther than by a single short 
quotation to mark the character which gives them their name: 
(p- 164.) 

“One of the most apparent peculiarities of the Ctenophorm, consists of eight 
rows of locomotive flappers, extending along the eight vertical and peripheric 
ebymiferous tubes, with which they are closely connected. As far as I can ascer- 
tain, all Crenophorw have eight such rows, though some of them are represented 
with only four and others with twelve. But their close connection with the 
ambulacral tubes, and the constancy of the number of these tubes in all the 
Ctenophorw which I ever had the opportunity of examining, lead me to take it for 
granted that the typical number of the vertical rows of locomotive flappers must 
be eight. Iam inclined to ascribe the conflicting statements upon this point to 
the marked inequality observed among these rows in different families. The fact 
is, that while they are all eight, of equal length and equal prominence in certain 
representatives of this order, in others there are four larger, longer and more 
prominent ones, and four shorter and smaller ones, differing more or less in their 
course I hold, therefore, that the smaller rows may have been overlooked in 
those wenera which are described as having only four rows of locomotive flappers; 
and that in those which are represented as having twelve rows, the vibratile cilia 
of the epithelial cells lining the digestive cavity, may have been mistaken for 
additional rows of locomotive flappers. Gegenbaur gives the same explanation of 
the singular figure of the Alcinoe papillosa of Delie Chiajé. The close connection 
which exists between the rows of locomotive flappers and the chymiferous tubes 
is 80 similar to the general organization of the ambulacral system of the Echino- 
derms, that [ do not hesitate to consider these structures as homologous,’ 

Passing by all that relates to the sub-orders and families of Cteno- 
phore, and proceeding to the North American species, we must 
indulge ourselves in a descriptive quotation well fitted to excite the 
curiosity and admiration of every reader : 

‘*There can be scarcely anything more beautiful to behold than such a living 
transparent sphere sailing through the water, coursing one way or another, now 
slowly revolving upon itself, then assuming a straight course, or retrograding, 
advancing, or moving sideways, in all directions with equal precision and rapidity ; 
then stopping to pause, and remaining for a time almost immoveable, a slight 


waving of some of ite vibrating organs easily counterbalancing the difference 
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of its specitic gravity and that of the water in which it lives. So Pleurobrachia 
may appear at times, and so does it also appear when moving in a state of von- 
traction. But generally, when active, it hangs out a pair of most remarkable 
appendages, the structure and length, and contractility of which are equally 
surprising, and exceed in wonderful adaptation, all I have ever known among 
animal structures. Two apparently simple, irregular, and unequal threads hang 
out from opposite sides of the sphere. Presently these appendages may elongate, 
and equal in length the diameter of the sphere, or surpass it, and increase to two, 
three, five, ten, and twenty times the diameter of the body, and more and more ; 
so much so that it would seem as if these threads had the power of endless 
extension and development. But as they lengthen they appear more complicated. 
from one of their sides other delicate threads shoot oat like fringes, forming a row 
of beards like those of the most elegant ostrich feathers, and each of these threads 
itself elongates till it equals in length the diameter of the whole body, and bends 
in the most graceful curves. These two long streamers, stretching out in straight 
or undulating lines, sometimes parallel, then diverging or variously curving, 
follow the motions of the main sphere, being carried on with it in all its move- 
ments, which are no doubt influenced by them to a considerable extent. Upon 
considering this wonderful being, one is at a lose which most to admire, the 


elegance and complication of that structure, or the delicacy of the colours and 


hues, which, with the freshness of the morning dew upon the rose, shine from its 
whole surface. Like a planet round its sun, or, more exactly, like the comet with 


ite magic tail, our little animal moves in its element as those larger bodies revolve 


in space, but unlike them, and to our admiration, it moves freely in all directions 


and nothing can be more attractive than to watch such a little living comet as it 


darte with its tail in undetermined ways, and revolves upon itself unfolding and 


’ 


bending its appendages With equal ease and elegance, at times allow ing them to 


i 

float for their whole length, at times shortening them in quick contractions and 
causing them to disappear suddenly, then dropping them as it were from its 
surface so that they seem to fall entirely away, till, lengthened to the utmost, they 
again follow in the direction of the body to which they are attached, and with 


which the connection that regulates their movements seems as mysterious as the 
changes are extraordinary and unexpected. For hours and hours I have sat before 
them and watched their movements, and have never been tired of admiring their 
graceful undulations, And though I have found contractile fibres in these thin 


threads, showing that these movements are of a muscular vature, it is still a unique 





fact in the organization of animal bodies, that parts may be elongated and con- 
tracted to such extraordinary and extensive limits by means of muscular action.’ 
We must bring this notice to a conclusion. We cannot speak too 
highly of the merit and interest of the work, or of the beauty, effec- 
tiveness and usefulness in conveying information of the numerous 
plates which accompany it. The work has met with liberal patronage, 
and neither author nor publisher has spared any pains to deserve it 
both by the originality and value of the matter, and by the sump- 
tuous manner in which it is brought before the public W.H 
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Narrative of the Canadian Red River Exploring Expedition of 1857, 
and of the Assiniboine and Saskatchewan Exploring Expedition of 
1858. By Henry Youle Hind, M.A., F.R.G.S., Professor of 
Chemistry and Geology in the University of Trinity College, 


Toronto, 2 vols., 8vo. London: Longman & Co. 1860. 


In the year 1858 there was issued from the press of the Provincial 
Government, a Canadian Blue Book, “ printed by order of the Leg- 
islative Assembly,”’ and embodying the “ report on the exploration of 
the country between Lake Superior and the Red River Settlement.” 
In 1859 a second Blue Book, printed by the same authority, reported 
the result of another exploratory expedition, to survey the valleys of 
the Assiniboine and Saskatchewan rivers. Both reports were illustrated 
with maps, sections, and wood-cuts of geological and other objects of 
interest ; and attracted fully as much attention as the most interesting 
of blue books usually do. A review in our own pages, directed the 
attention of our readers to some of the most attractive of their varied 
contents ; and the Canadian press generally published notices and 
extracts from them. But it is-an old saying that Parliament can 
print blue books, but it is beyond its power to make people read them ; 
and we doubt if the “Red River’’ and “ Assiniboine’’ Blue Books 
furnished any very notable exception to this popular dictum. Extracts 
and digests in the periodical press sufficed to gratify popular enquiry : 
a few copies were bound and placed on the shelves of both public and 
private libraries, both here and at home, and the remainder, it is to be 
feared, experienced the usual fate of Blue Books, however valuable. 
But the enterprising leader of those expeditio is wisely conceived that 


the subject treated of in } 


\is two reports merited a wider and more 
enduring interest; and the two handsome and copiously illustrated 
volumes, now issued from the London press, suffice to show what 
good editing and liberal publishing zeal can effect. A soldier returned 
from a rough campaign, tattered, travel-stained, and way-worn, does 
not differ more marvellously from the hero set forth by the most 
fashionable of army tailors for a review or presentation at Court, 
than does the Blue Book of our Canadian Parliamentary press 
from these gay volumes, with their chromo-xylographs, wood-cuts, 
maps, and sections. The very wood-cuts which had already figured 
in the first issue are scarcely recognisable in their new and greatly 
improved aspect, under the combined effects of good paper and 
London printing. 
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From the attention which those expeditions have already excited in 
the Province, and the extent of our former notice of them, it is 
scarcely necessary that we should now do more than call attention to 
this revised edition of the reports. They have been augmented 
by information derived from various sources; new maps and plans 
greatly add to their practical value, and the whole work is reproduced 
in a highly creditable permanent form. To the topographer it supplies 
much valuable material ; the ethnologist will find in it many references 
full of interest to him ; while to the future historian of the extending 
provinces and colonies of British North America it will be indispensa- 
ble as a book of reference. In this latter department, the history of 
British America, like that of our great Indian Empire, is intimately 
interwoven with that of one of the great trading companies of the 
remarkabl people whom the first Napoleon sneering!) designated a 
nation of shopkeepers. That they do now constitute a nation depen- 
dent for their enduring greatness on their world-wide trading relations 
and commercial enterprise is indisputable and among the powerful 
trading corporations by which their territorial influence and wealth 
have been extended, an important place must be given to that 
company, which, deriving its name from the great Arctic Bay that 
bears the name of the bold explorer Henry Hudson, has extended its 
forts and trading posts from the Gulf of the St. Lawrence to Van- 
couver’s Island and the shores of the Pacific and Arctic Oceans. 
Professor H nd vives this condensed sketch of the great Fur Com- 


pany’s history 


The Hudson's Bay Company wa ated the year 167), under a royal 
charter of Charles the Seeond. whi rranted em certain territories in North 
America, togetl with exclusive privile s of trade and other rights and advan- 
tages During the firet twenty vears of their existence the profits « fthe © ympany 
were so great that, notwithstanding considerable losses sustained by the capture 
of some of their establishments by the French, amounting in value to £118,014, 
they were enabled to make a payment to the proprietors in 1684 of fifty per cent. 
another payment ir 688 of filty pr ent.. and a farther payment in 1689 of 


twenty-five per cent 


I 169 he slock Was t le with an call being made besides affording a 
payment to the proprietors of twenty-five per cent n the increased or newly 
created stock ; from 1692 to 1697 the Company rred loss and damage to the 
amount of £97,500 sterling from the French In 1720 their circumstances were 


so far improved that they again trebled their capital stock, with only a call of ten 


per cent. from the proprietors, on which they paid dividends averaging nine per 
cent. for many vears, showing profits on the originally subscribed capital stock 
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actually paid up of between 60 and 70 per cent. per annum from the year 1690 
to 1800, or during a period of 110 years. . 

Up to this time the Hudson's Bay Company enjoyed a monopoly of the fur 
trade, and reaped a rich harvest of wealth and influence 

In 1788 the North-West Company was formed, having its head-quarters at 
Montreal. The North-West Company soon rose to the position of a formidable 
rival to the Hudson's Bay Company, and the territory the two companies traded 
in became the scene of animosities, feuds and bloodshed, involving the destruction 
of property, the demoralization of the Indians, and the ruin of the fur trade. 
Owing to this opposition, the interest of the Hudson's Bay Company suffered to 
such an extent, that between 1800 and 1821, a period of twenty-two years, their 
dividends were, for the first eight years, reduced to four per cent., during the next 
six years they could pay no dividend at all, and for the remaining eight years 
they could pay only four per cent. 

In the year 1821 a union between the North-West and Hudson's Bay Companies 
took place, under the title of the last named. The proprietary were called upon 
to pay £100 per cent. upon their capital, which, with the stock in trade of both 
parties in the country, formed a capital stock of £400,000, on which four per 
cent. dividend was paid in the years 1821 to 1824, and from that time half yearly 
dividends of five per cent. to 1828, from 1828 to 1882 a dividend of five per cent. 
with a bonus of ten per cent. was paid, and from 1832 to 1837 a dividend of five 
per cent., with an average bonus of six per cent, The distribution of profits to 
the shareholders for the years 1847 to 1856, both inclusive, was as follows :— 

1847—1549, ten per cent. per annum; 1850, twenty per cent. per annum, of 
which ten per cent. was added to stock; 1851, ten per cent. ; 1852, fifteen per 
cent., of which five per cent. was added to stock ; 1853, £18 4s. 6d., of which 
£8 4s. 6d. was added to stock ; 1854 to 1556, ten per cent. per annum dividend. 
Of 268 proprietors in July 1856, 196 have purchased their stock at from 220 to 
240 per cent. 

Ihe affairs of the Hudson's Bay Company are managed by a Governor-in-chief, 
sixteen chief factors, twe ply -ning chief traders, five surgeons eighty-seven clerks, 
sixty-seven post masters, twelve hundred permavent servants, and five hundred 
voyageurs, besides temporary employés of different ranks, chiefly consisting of 
voyageurs and servants. The total number of persons in the employ of the Hud- 
son's Bay Company is about 8000 

Sir George Simpson has been Governor of the Hudson’s Bay Company for forty 
years. He exercises a general supervision over the Company’s affairs, presides at 
their eounc.|s in the country, and has the principal direction of the whole interion 
management in North America.* The Governor is assisted by a council for each 
of the two departments into which the territory is divided, 

The seat of couneil for the Northern department is at Norway House, on Lake 
Winnipeg; for the southern department at Michipicoten, Lake Superior, or 


Moose Factory, on James's Bay 





* Before the volumes reached Canada death had deprived the Company of their long-tried 
and efficient Governor 
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The council consists of the chief officers of the Company, the chief factors 
being ex-officio members of council. Their deliberations are conducted in private 
The sixteen chief factors are in charge of different districts in the territory, and 
& certain number of them assemble every year at Norway House, for the northern 
department generally about the middle of June, to meet the Governor and trans 
act business. Seven chief factors, with the Governor, form a quorum, but if a 
sufficient number of the higher rank of officers are not present, a quorum is 
established by the admission of chief traders 

The Hudson's Bay Company's operations extend not only over that part of 
North America called Rupert's Land and the Indian territory, but also over part 
of Canada, Newfoundland, Oregon, Russian America, and the Sandwich Isles 
The following table exhibits the number of departments and district posts into 


which this immense territory is divided for the prosecution of the fur trade :— 


Districts 


Athabaska 
MeKeuzie River 
English River. 
Saskatchewan 
Cumberland 
Swan River 
Laod Red River 

Lac la Pluie 

Norway House 

York 


Albany 


Part of Indian territory 
and part of R pert‘s Norther 


K moywum ieee 
Lake Superior 
> , Lake Huron 
Part of Rupert's Land Bouthen Sault St. Marie 
and Canada, “+ rane 
East Main 
Rupert's River 
Pemiscaming ve 
Fort Coulonge 
Lac des Sables 


Newfoundland and part : 
. Montrea 
of Rupert's Land 
Mingan : 
Esquimaux Bay 
Part of Indian territory, Columbia 
Washington territory, < Colville 
U.S. and Oregon, U.S { Snake Country ; 
Vancouver's Island, part f v og . Icland 
of Indian territory and Western ) North-West Coast 


Thompson's River 
Russian America. a. ‘ 


New Caledonia 


$ Independent Countries. 5 Depmte. 88 Districta 152 Posts. 
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From the foregoing table it appears that the operations of the Hudson's Bay 
Company extend over territories whose inhabitants owe allegiance to three differ- 
ent and independent governments, British, Russian, and the United States. 
These immense territories, exceeding 4,500,000 square miles in area, are divided, 
for the exclusive purposes of the fur trade, into four departments and thirty-three 
districts, in which are included one hundred and fifty-two posts, commanding the 
services of three thousand agents, traders, voyageurs, and servants, besides giving 
occasional or constant employment to about one hundred thousand savage Indian 
hunters. Armed vessels, both sailing and eteam, are employed on the North-West 
Coast to carry on the fur trade with the warlike natives of that distant region. 
More than twenty years ago the trade of the North-West Coast gave employment 
to about one thousand men, occupying twenty-one permanent establishments, o1 
engaged in navigating five armed sailing vessels, and one armed steamer, varying 
from one hundred to three hundred tons in burden. History does not furnish 
another example of an association of private individuals exerting a powerful influ- 
ence over so large an extent of the earth's surface, and administering their affairs 
with such consummate skill and unwavering devotion to the original objects of 


their incorporation,” 
This is a remarkable chapter in British Colonial History. The 
capital, property, and investments, of the company were set down by 


one of their own officials in 1856 at the immense sum of one million 


° . ; : 
two hundred and sixty-five thousand and sixty-seven pounds sterling ; 


and its influence over the destinies alike of natives and settlers 
throughout the vast area extending from the Atlantic to the Pacific 
shores, is all-predominant and unchecked, 

The history of the Selkirk colony of Red River curiously illustrates 
the relations alike of Indians and European settlers to the all-powerful 
trading company. 


“The Indian ware undertaken by the United States Government during the 
last balf century, have cost infinitely more than the most liberal annuities or 
comprehensive efforts for the amelioration of the condition of the aborigines 
would have done ; and in relation to the northern prairie tribes, war is always to 
be expected at a day's notice 

“The encroachments of western settlers upon Indian lands are constant and 
increasing in the United States, and there is no reason to suppose that these 
encroachments will diminish for many years to come. Already the Red River 
south of the boundary line, as well as its south-western tributuries, dre invaded 
from the valley of the Mississippi, and as the territory of Dakotah has not yet 
been ceded to the United States Government, the prospect of a war with the 
Sioux, whose hunting grounds embrace it, becomes daily more imminent. Lieu- 
tenant Warren, who has conducted several United States’ exploring expeditions 
in Dakotah and Nebraska territories, remarks :—“ The advance of the settlements 
is universally acknowledged to be a necessity of our national development, and is 
justifiable in displacing the native races on that ground alone. But the Govern- 
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ment, instead of being so constituted as to prepare the way for settlement by 
wise and just treaties of purchase from the present owners, and proper protection 
and support for the indigent race so dispossessed, is sometimes behind its obliga- 
tions in these respects ; and in some instances Congress refuses or delays to ratify 
the treaties made by the duly authorized agents of the government. The result 
is, that the settler and ploneer are precipitated into the Indian's country, without 
the Indian having received the first consideration promised him ; and he often, 
in a manner that enlists the sympathies of all mankind, takes up the tomahawk 
in defence of his right and perishes in the attempt.’’ The same officer states that 
there are so many inevitable causes at work to produce a war with the Dakotabs 
(Sioux) before many years, that be regards the greatest fruit of his explorations 
to be the knowledge of the proper routes by which to invade their country and 
conquer them, but at the same time he thinks that many of the causes of war 
with them might be removed by timely action in relation to the treaties made 
with them 

“The country of the Dakotahs borders on British territory, some of the tribes 
are the confirmed enemies of the half-breeds and Ojibways of Red River; peace 
has often been made, but as often broken again upon trivial and even accidental 
grounds 

“ The frontier tribes can muster at least two thousand warriors by uniting with 
several of their more southern allies Being the most warlike and numerous 
Indians in the United States territories, aud their hunting gronnds interlocking 
with those of the Crees in British America, they will probably yet play an 
important and active part in the future of the colony and the new adjoining terri- 
tory of Ch ppewa. 

“Thickwood Crees, Swampy Crees, Plain Crees, and Ojibways are the Indian 
nations who now occupy that part of Rupert's Land where settlements would 
first be made. These nations are friendly to one another and hostile to the Sioux 
They are, in fact, the hunters of the Hudson's Bay Company, and consequently 
friendly with that body, who have never sought to extend? the settlements of the 
white race in R pert’s Land : but of late years since the questions relating to 
title to lands, annuities, and compensation have been raised, they are becoming 


dissatisfied, suspicious, and untrustworthy. 


“ The Right Honourable Edward Ellice, M.P., in reply to a question put by 
Mr. Christie during his examination before the Select Comm ttee on the Hudson's 
Bay, respecting the extinction of the Indian title in Rupert's Land, stated that 

the English Government never extinguished the Indian title in Canada when 
they took possession; the Americans, while they have been extending their 
possessions, have extinguished the Indian title, but in Canada there bas never 
been avy treaty with the Indians to extinguish the title; the Crown, retaining 
certain reserves for the Indians, has always insisted upon the right to occupy the 
lands, and to grant the lands.” 

“ Great and apparently reasonable doubts exist respecting the Indian title to 
that part of the valley of Red River and Assinniboine now occupied by the 
settlements. The royal charter for incorporating the Hudson's Bay Company, 
granted by Charles IT., A.D. 1670, transferred to the Company the trade, lands, 
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mines, minerals, fisheries, do. of Rupert's Land. The territory to be reckoned 
ove of his Majesty's plantations or colonies in America, and the Governor and 
Company to be the Lords Proprietors of the same for ever. 

“On the 12th June, 1811, the Hudson's Bay Company made a grant of lands to 
Lord Selkirk included within the following boundaries :—* All that tract of land 
or territory bounded by an imaginary line running as follows, that is to say, 
beginning on the western shores of the Lake Winnipeg at a point in 52° 89! 
north latitude, and thence running due west to the Lake Winnepego-sis, then in a 
southerly direction through the said lake so as to strike its western shore in lati 
tude 52°, then due west to the place where the 52° intersects the western branch 
of Red River, the Assinniboine River, then due south from that point of intersec- 
tion to the height of land, which separates the waters running into Hudsen's Bay 
from those of the Missouri and Mississippi, then in an easterly direction along the 
said height of land to the source of the Winnipeg River (meaning by such last 
named river the principal branch of the waters which unite in Lake Seiganagah,) 
thence along the main stream of these waters, and the middle of the several lakes 
through which they flow, to the mouth of the Winnipeg River, and thence in a 
northerly direction through the middle of Lake Winnipeg to the plo ce of beginning.” 

Ross, in hie‘‘’ Red River Settlement, its Rise, Progress, and Present State,” 
introduces a treaty made between Lord Selkirk and certain Indian chiefs, Crees 
and Saulteaux (or Ojibways,) on the 18th July, 1817, in which the chiefs agree to 
give unto the king, for the use of the Earl of Selkirk, a considerable tract of land 
on the Assinniboine and Red Rivers for the quit-rent of 100 Ibs. of tobacco, to 
be paid annually to the chiefs and warriors of the Cree and Saulteaux tribes then 
occupying the country. 

“In 1857 Peguis, an immigrant from Pigeon River, Lake Superior, at Red River, 
sent a letter to the Aborigines’ Protection Society, London, complaining of the 
non-fulfilment of this treaty. The following extract from the letter sent by 
Peguis is published in the Blue Book :— 

“ Many winters ago, in 1812, the lands along the Red River, in the Assinniboine 
country on which I and the tribe of Indians of whom I am chief then lived, were 
taken possession of, without permission of myself or my tribe, by a body of 
white settlers. For the sxke of peace, I, as the represemative of my tribe, allowed 
them to remain on our lands on their promising that we should be well paid for 
them by a great chief, who was to follow them, This great chief, whom we call 
the silver chief (the Karl of Selkirk), arrived in the spring after the war between 
the North-West and Hudson's Bay Companies (1817). He told us be wanted 
land for some of his countrymen, who were very poor in their own country ; and 
I consented, on the condition that he paid well for my tribe's land, he could have 
from the confluence of the Assinniboine to near Maple Sugar Point on the Red 
River (a distance of twenty to twenty-four miles), following the course of the 
river, and as far back on each side of the river as a borse can be seen under 
(easily distinguished), The Silver Chiet told us he had little with which to pay 
us for our lands wheo he made this arrangement, in consequence of the troubles 
of the North-West Company. He, however, asked us what we most required for 
the present, and we told him we would be content till the following year, when be 


Vo. VI. N 
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promited again w return, lo take ovly ammunitioa and tobacco. The Silver Chief 


pever returned, aad either his son or the Hudson's Bay Company have ever since 


paid us annua ly for our lands only the small quantity of ammunition and tobacco 


which in the first instance we took as a preliminary to a final bargain about our 
lands.” 

In Mareb, 1859, Peguis dictated another letter on the subject of the title of his 
tribe to a portion of the lands on Red River. This singular communication, as 
published in the “ Aboriginuies’ Friead and Colonial Intelligencer,” is as follows : 

| Peguis, + (his mark), Salteaux Chief of the Indian Settlement at Red 
River, wish to make my statement to the Great House across the vreat waters 

“T and my people have our minds much disturbed by the Hudson's Bay Company 
because the said Company have never arranged with me for ourlands. We never 
eold our lands to the said “napaay, hor w the Earl of Selkirk, and yet the said 
Company mark vut and sell our lands without our permission. Is this right? I 
and my people do not take their property from them, without giving them great 
value for it, as furs and other things, and is it right that the said Company should 
take our landed pr perty from us without our permission, and without our receiv- 
ing payment for the same ? | have asked the said Company for payment, through 
their agents, and l asked Mr. Mactavish for the same thing, last spring, but 1 got 
nothing for my lands, 

if | were nearer the Great House, 1 would speak much and loud. I and my 
people are disturbed, and will the Great House approve of another Fur Company 
being chartered from Canada? Will there be another Company for the North 
and another for the South? Will the Great House sanction more hostilities as 
before, when there were two Fur Companics tradi in our couatry! And will 
another Company take in land for five miles on each side of the great road to be 
made between this place and Oanada, without consulting me and my brother 
chiefst I speak loud: listen! We have had enough of all Fur Com panies, 
Please send ve out rath vechanies an! implements t belp our families in form 


ing settlements, and to secure as reserves,” &c 


The subject thus referred to is still unsettled. An annual payment 
of £8 sterling has been made by the Hudson's Bay Company, regularly 
since 1812, to certain Indians and their descendants, in fulfilment of 
the treaty with Lord Selkirk ; but the Indians now deny that the Cree 
Chief, who alone had the right of disposal, ever parted with the land 
either to the Earl of Selkirk or to the Fur Company; and future 
difficulties with Assinniboines, Plain Crees, and Objibway Indians, will 
have to be dealt with in some satisfactory way before an undisputed 
title can be acquired to the coveted lands in this territory. 

These extracts and notices may uffice to illustrate the interest 
which attaches to the volumes in question. Many other subjects of 
equal value are discussed. The routes of travel, future lines of road, 
character and resources of the country, statistics of population, and 
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the industry, trading, and missionary enterprise, of the various 
districts explored, are all treated of in detail. Indian customs, 
superstitions, aud general characteristics, as well as the history of the 
curious mixed population growing up within the Company's territories, 
supply materials for another series of chapters; while a third is 
devoted to the geological and paleontological characteristics of the 
country explored. Numerous illustrations add to the minuteness and 
value of those details; and combine to form a work which ought to 


find a place in every public library in Canada. D. W. 


The Manufacture of Vinegar ; ita theory and practice. By Charles 
M. Wetherill, LL.D., M.D., &e. &e. Philadelphia: Lindsay and 
Blackiston. 

Vinegar is a substance which is used so extensively both in 
domestic life and in many of the useful arts, that its cheap and 
certain manufacture has of late years become a subject of considerable 
importance. For persons requiting any large amount of vinegar in 
their domestic economy, and especially if living at any great distance 
from towns, the knowledge of a sure process of manufacture is very 
desirable, not only on account of a possibility of a failure in the 
supply, but also on the score of economy. Vinegar even for 
domestic purposes is used in large quantities, especially in the prepa- 
ration of those hideously indigestible pickled cucumbers which form 
so frequent an addition to the dinner table on this continent, and 
being a bulky article, containing but little of the acidifying principle 
in comparison with the water, the cost of transport becomes con- 
siderable, and the marketable price far beyond that for which it can 
be manufactured in every private farm house. A few pounds of 
starch obtained from damaged wheat, from Indian corn, from potatoes 
(even diseased ones,) or a like quantity of sugar obtained from the 
maple or the sorghum, or even a gallon of unrefined maple or sorg- 
hum molasses, will, with proper management, yield an amount of 
excellent vinegar, which in most country places could only be 
purchased by the expenditure of many dollars. 

The above mentioned work is well calculated to afford all necessary 
information on the subject, not only to the manufacturer in the 
larger towns, but also to the Paterfamilias of our rural districts. 
Many treatises have been written on the subject, among which none 
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is more complete than the elaborate one of Otto, to which our author 
with most commendable frankness, owns his material indebtedness. 
Although much of the work before us is therefore merely a transla- 
tion from Otto, the community is not the less indebted to Dr. 
Wetherill for the production of a very readable and carefully com- 
piled work on this subject, especially as it contains in addition the 
results of much personal experience. 

The work is divided into two sections, the first treating of the 
chemical history of those substances which are used in the production 
of vinegar, of the theory of its formation, and of its chemical history 
generally ; the second of the purely practical part of its manufacture 
Perhaps our author’s work might have been as useful if confined to 
the second portion, but any one who desires to enter upon the 
manufacture of vinegar whether for domestic or manufacturing 
purposes, will not find himself any the worse for an attentive perusal] 
of the preceding pages. He will be much less likely to fall into 
error, and will be better enabled to remedy any defect which may 
occur in the process of manufacture. 

The very complete second part of the present work, in which all 
necessary practical details are fully described, is not of such a 
character as to admit of much remark, but a few observations may 
be made on the first part, in which our author first treats of the 
history of vinegar or acetic acid, of chemical principles generally, 
of sugar, cellulose, starch, gum, dextrine, &c., with their various 
modifications, of aleoho! and termentation, malting, brewing, hydro- 
meters, &c., and lastly of acetic acid, its strength, properties, and the 
theory of its preparation. 


In the historical portion, our author, with a laudable anxiety to 
enh: nce the value of the substance of which he is treating, endea- 
vours to prove its great antiquity, and in support of this proposition, 
affirms that it must have been known to Noah, as he “ drank of 
wine” to intoxication, and wine is converted into vinegar by 
keeping. The reasoning is ingenious but the deduction somewhat 
illogical, inasmuch as if Noah used his wine so freely as to induce 


intoxication, the probabilities are that he never kept it sufficiently 
long to form vinegar. That it was known at the time of Solomon 


appears from the following passage from the Proverbs, “ As he that 
taketh away a garment in cold weather, and as vinegar upon nitre, 
so is he that singeth songs to a heavy heart,”’ where nitre probably 
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signifies carbonate of soda or potassa. Cleopatra is said to have 
swallowed the value of a million sesterces in pearls dissolved in vine- 
gar. Geber in the eighth century first described the method of 
concentrating vinegar by distillation. Wood vinegar, which was 
long considered to be a distinct substance and known under the name 
of pyroligneous acid, was described as early as 1648 by Glauber, as 
resulting from the distillation of vegetable substances. Dr. Wethe- 
rill states that “ this and alcohol are the only sources of acetic acid 
if we except the brilliant researches of Berthelot.’ It may be 
remarked that the formation of acetic acid from the products 
resulting from the action of chlorine on sulphide of carbon, was 


known long before Berthelot commenced his researches. 


The first step towards improvement in the manufacture of vinegar 
dates from the year 1822, when Dobereiner discovered the possibility 
of converting alcohol into acetic acid by means of air and spongy 
platinum ; from this has arisen the so-called quick process of manu” 
facture which bids tair to supersede the older methods of fabrication. 
Our author states that on this continent this process is still held to 
be a secret and often sold tor exorbitant prices, a statement which 
from our own experience we can perfectly confirm for Canada. 

The only advantage which the old process, consisting in a slow 
acetification or conversion into vinegar of beer or wine, possesses over 
the new, is derived from the fact that by the old process certain 
ethereal and aromatic substances are generated which do not appear 
when vinegar is made from alcohol, especially if pure. and to which 
the pleasant flavours of beer and wine vinegar seem to be due. This 
objection mav, however, be obviated by the addition of a trace of these 
essences artificially prepared to the vinegar generated by the quick 
process. Dr. Wetherill enters into the subject of these fruit flavours 


rather largely, and fully confirms the opinion expressed by the writer 


in a former number of this journal, as to the harmlessness of the 


compounds thus used. Indeed our author submitted the matter, as 
regards one of the easences, to a very striking proof, a true experi- 
mentum crucis, tor he states that in order to test the imnocuousness 
of the so-called essence of Jargonelle pear, he consumed a whole 
pound of pear drops, without “experiencing any injurious effect.’ 
Anv injury done, must we conceive have been to the contectioner, 
for it seems highly improbable that the Dr. would ever eat any more 
pear drops for the rest of his life. 
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Chapter I.—Treats of chemical principles generally, and contains 
a description of those elements which as entering into the composi- 
tion of vinegar or its producers, are of interest to the manufacturer. 

Chapter I1.—Treats of cellulose and lignine or woody fibre, starch 
and its conversion into sugar, dextrine, gums, diastase and the sugars. 
It is stated under the head of Milk Sugar, that the “ Tartars ferment 
the milk of their mares to form the alcoholic drink kouhmiss, which 
when distilled yields the spirit called arrack.”” We were always of 
opinion that arrack was obtained from the fermentation of rice, and 
that the spirit procured from Kouhmiss was called Asa. 

Our author objects to the term grape sugar, as grapes do not 
contain the modification thus designated, and substitutes raisin 
sugar, a change for which there does not seem to be any valid reason, 
inasmuch as it is only old raisins and not these that are new and 
fresh, which contain true grape sugar. The name glucose is also 
objected to, inasmuch as grape sugar is not so sweet as that from the 
cane, an objection which seems of little value, as after all glucose is 
sweet, and the name is not intended to show that it is the sweetest 
of all sugars. The term dulcose has been proposed with some 
reason, instead of glucose, on account of the termination osws being 
essentially Latin. 

We can scarcely imagine that our author has himself tried the teat 
for cane sugar mentioned at page 78, viz.,—boiling with dilute 
sulphuric acid, if he had, he would certainly not have recom- 
mended it. ‘ 

Chapter I11.—Contains a very full account of alcohol, its chemical 
nature, its presence in wines and all fermeuted liquors, the methods 
of determining its strength, and the calculations necessary for 
preparing a mixture which shall contain a definite quantity, together 
with a full description of the different processes of malting, ferment- 
ing and brewing generally, by which any one may prepare for himself 
an alcoholic liquid from the substances described in the preceding 
pages, and adapted for the manufacture of vinegar 

Chapter IV.—-Contains a chemical history of acetic acid, and 
copious extracts from Otto’s work on the different methods of 
determining the strength, and hence the marketable value of any 
sample of vinegar. : 

The second part contains the information most valuable to the 
manufacturer, consisting of very plain and full descriptions of the 
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old and new processes, both as applicable to domestic purposes, and 
to the preparation of vinegar on the large scale. Although there is 
certainly a large portion of the above work which might have been 
omitted without greatly detracting from its usefulness, yet on the 
whole it may be safely recommended as a very complete and trust- 


worthy manual on this particular branch of manufacture. 
H. 0. 


Contributions to Paleontology, 1858 and 1859, with additions in 1860. 
By James Hall, Geologist and Paleontologist. (Thirteenth Annual 
Report of the Regents of the State Cabinet, &c., of Albany.) 1861. 


It has been said that to stand still in science is really to retrograde. 
If this be true of science in general, it is more especially true of 
paleontology. Within the last ten years, to carry our retrospective 
view no farther, the entire domain of this science has been subjected 
to many and material changes ; and, as these are still going on, our 
most elaborate works become rapidly obsolete, or fail, at least, to keep 
up with the progress of the time. In this light, the valuable contri- 
butions of Professor Hall to American Paleontology, as published in 
the Reports of the Regents of the University and State Cabinet of 
Albany, are always welcome. The present series embraces a wide 
field : Graptolites, Brachiopods, Cephalopods, Trilobites, and other 
types, come under review ; and new forms and points of structure are 
educed in each. Amongst the graptolites, a species of Barrande’s genus 
Rastrites, hitherto unrecognised on this continent, is figured and 
described from the Hudson River shales of the environs of Albany. 
Some curious illustrations are also given of the old species G. gracilis, 
a form which will probably be found to include several of the more 
recently established species. Notwithstanding the comparatively per- 
fect structures obtained from the Quebec rocks, our knowledge of the 
true nature of the graptolite still remains obscure, and much uncer- 
tainty prevails respecting the characters on which species may be 
legitimately founded. In the linear forms, so far as present observa- 
tion goes, the form and comparative distances of the serratures or 
cells, appear to be the only trustworthy characters (and that only in 
part) available for this purpose. If the mode of branching, or that 
of the general aggregation of the stipes be employed, it is evident 
that many identical forms will be described under different specific 
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hames In the work before us, Professor Hall proposes two new 
genera: Reteograptus and Thamnograptus. The former is charac- 
terised by the reticulated structure of the entire stipe (as in the G, 
tentaculatus of Point Levy, described by the author in the Geological 
Report of the Canadian Survey for 1857) and thus resembling to 
some extent the genus Refiolites or Gladiolites of Barrande, but the 
serratures do not reach the central cells. In the new genus Thamno- 
graptus, on the other hand, the stipe appears to be entirely destitute 
of cells or serratures of any kind, 

Amongst the Brachiopods, several new genera, in addition to those 
described more or less recently by the author, are also proposed ; but 
the data on which these are founded, appear to be somewhat unsatis- 
factory. As regards fossil forms, which so greatly outnumber living 
species in this class of mollusca, the classification-characters, indeed, 
are beset in their application, and throughout the entire group, with 
almost insurmountable difficulties. The earlier genera were estab- 
lished, to a great extent, on external characters of more or less easy 
employme nt; but it soon became evident that any species were thus 
placed in forced or artificial collocation: as, although alike exter- 
nally, their inner structure was frequently found to be entirely dis- 
tinct. Thus, the forms of the genus Athyris became separated from 
Terebratula (or mostly so,) by their internal calcareous spires, and 
placed properly amongst the Spirtferida, although a straight hinge-line 
was originally thought to be one of the esse utial characters of these latter. 
In Terebratella, again, the supposed arched hinge-line of the Tere- 
bratula was shewn to be an uncertain or artificial character. But many 
internal points of brachiopodous structure, besides being of difficult, 
and frequently of impossible observation, may be also to some extent 
of little value as natural classification-elements. It seems clear, at least, 
that subdivisions based on minute and subordinate internal characters, 
may be pushed too far. All paleontologists must agree that it is at 
present next to impossible to refer certain fossils of this class to their 
proper genera, and the difficulty will not only be much increased by 
minute generic distinctions founded on characters that cannot be 
observed in the great majority ot examples, but each separate species 
bids fair to become eventually the type of a distinct genus. 

The new genera proposed by Professor Hall are named respectively, 
Skenidium, Ambocelia, Vitulina, Meristella, and Leiorhynchus ; with 


Rhynchotrema as a doubtful genus, founded on the old Rhynconella in- 
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crebescens, certain examples of which have been found to exhibit a well- 
marked area. The genus Skenidium, founded on orthis insignis, is char- 
acterized by the prolongation of the cardinal process into a median sep- 
tum which extends to the base or front margin of the shell, and occasion- 
ally bifurcates at this lower extremity. In the typical species, the area 
is large and triangular, but this character, although cited by the author 
in the generic description, is probably more or less inconstant. It 
would, at least, be manifestly unsafe to refer to this genus (allowing it 
to be really distinct) all the orthis-like forms with large area, high ven- 
tral valve, and radiating strie, where other characters could not be 
observed ; and yet, in nine cases out of ten, these external characters are 
alone open to us. The genus Ambocealia, of which the long-known 
orthis umbonata of Conrad is the type, possesses a large and curved 
beak in the highly convex ventral valve, and a four-parted muscular 
impression near the centre of the dorsal valve. The proposed genus 
Vitulina somewhat resembles the author's Tropidoleptus, but the 
dental processes are not crenulate, nor distinctly separated from the 
area, as in the latter. One species only is cited: V’. pustulosa from 
the Hamilton Group of Genesee County, New York. The genus 
Meristella is separated from Merista (with which the author's Cama- 
rium 18 now seen to be identical) by the absence of the peculiar 
arched, or “ shoe-lifter,”” process, belonging to the ventral valve of 
that genus. From Athyris, on the other hand, it is distinguished 
chiefly by the presence of a well-marked median septum, absent, or 
rudimentary, in the former, and by a slightly different muscular im- 
pression ; but these characters are surely insufficient to warrant the 
separation, even if they should prove to be constant. Finally, Leio- 
rhynchus is made to include the meristella or athyris-like forms with 
plications on the central portion (or, occasionally, on the entire sur- 
face) of the shell. Internal spires have not yet been recognised, so 
that the family to which this type should be referred, cannot be 
strictly determined ; and great difficulty must be experienced, if the 
genus be adopted, in distinguishing many of its species from those of 
athyris or rhynconella. 

In the Devonian rocks of Western Canada, the genus Lingula 
appears to be of exceedingly rare occurrence, but, from strata of this 
age in New York, Professor Hall has described several species of com- 
paratively large size, together with a large species of Discina, and 


several species of Crania. Some forms referred to the genus Tere- 
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bratula, are also described. These have a punctate shell-structure, 
but the internal characters have not been made out. 

A considerable portion of the work before us, is devoted to des- 
criptions of new goniatites and related forms, from the Hamilton 
Shales and other Devonian strata of New York. We may attempt 
an analysis of these, in another number of the Journal, but the large 
space occupied by other articles in the present number, compels us to 
pass them by with this brief allusion. Well-executed figures are 
given of most of the species, 

Towards the close of Professor Hall’s Report, we have some addi- 
tional remarks on the trilobites of the “ Quebec shales” of Georgia, 
Vermont. These forms, it will be remembered, have given rise to 
much recent discussion, both on this continent and in Europe, and 
have made known to us the undoubted presence of an American 
“primordial zone.” These trilobites have hitherto been referred to 
the genus Olenus (or, by Professor Hall, to Olenus and Peltura), but 
the author now considers them entitled to the rank of new and dis- 
tinct genera, upon which he bestows the names of Barrandia and 
Bathynotus. The species formerly referred by him to Peltura he 
places under Bathynotus, and the two other species under Barrandia, 
This latter genus is undoubtedly a legitimate one, holding an inter- 
mediate place between Paradorides and Olenus. Ut differs from 
Paradoxides, more especially, by the anterior contraction of the 
glabella; and from Olenus by its contracted pygidium, this latter 
being apparently composed of a single article, without the slightest 
trace of side lobes. In Barrandia, moreover, the third pleuree are 
produced beyond the others. It appears to us, therefore, that this 
genus must hold good, so long as Paradovides and Olenus are kept 


distinct ;* 


but the two species placed under it, seem, on the other 
hand, to be identical. Considering the crushed state of the form 
referred to B. Vermontana, no certain conclusions can be drawn from 
the glabella, and the rounded anterior lobe of the glabella of B. 
Thompson: might undoubtedly be so distorted by pressure as to produce 
the appearance exhibited by the other example. The produced horns of 
the head-shield are certainly much shorter in one form than in the 
other, but that is a character of no specific value, as exemplified by 
Asaphus Canadensis and other species of trilobites. The proposed 
genus Bathynotus may likewise prove to be well founded, but the im- 


* The name Barrandia has already been applied, however, to a doubtful genus, by McOoy 
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perfect condition of the solitary example on which it is based, scarcely 
warrants us to accept it, at present, otherwise than provisionally. 

In bringing to a close, this rapid notice of Professor Hall’s valuable 
contributions to paleontological science, as contained in the Report 
before us, we may congratulate our readers, who may be interested in 
this subject, on the near completion of the author's third volume of 
the Paleontology of New York. In this volume we are promised, in 
addition to much important matter regarding various fossil groups, 
some new and interesting details on the structure of Hurypterus and 
other crustaceans of a similar type. These details, it is stated, are of 
a far more complete character than those hitherto educed from Euro- 
pean examples. E. J. 0 





Supplementary Chapter to Acadian Geology. By J. W. Dawson, 
LL.D., F.R.S., Principal of McGill College, Montreal, 
Edinburgh: Oliver and Boyd. Montreal: B. Dawson and 
Son. 1860, 

The Acadian Geology of Dr. Dawson, a very elaborate treatise on 
the geological structure and characteristics of New Brunswick and 
Nova Scotia, published in 1855 was brought before the notice of our 
readers in an early Number of the Journal.* In the present ‘ Sup- 
plementary Chapter” to this work, the author embodies the various 
discoveries and deductions, relating to the geology of these districts, 
which have accrued, since that time, from his own researches and 
those of other laborers in the same field. In this manner, the 
modern and Post-Pliocene deposits of Nova Scotia are briefly discussed 
and compared with those of Canada and Europe ; and a succinct but 
very able review is given of the Coal Measures, with their vegetable, 
reptilian, and other remains. The illustrations presented in connection 
with the author's views on the structure of the Sigillaria and other 
Carboniferous plants, are particularly interesting. All the new facts 
gleaned from recent examinations of the Silurian and Devonian strata 
of these provinces, are also brought together in a separate chapter, 
presenting as complete a view of the subject as the present state of 
our knowledge will admit. Dr. Dawson’s valuable Supplement. there- 
fore, regarded even as a separate work, will be found of the greatest 


service to all engaged in the study of American Geology. 
E. J. C. 


* Vol 1. New Series, p. 30—48 
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Coins, Medals, and Seals, Ancient and Modern; Illustrated and 
described. With a aketch of the history of coins and Coinage, 
instructions for young collectors, tables of comparative rarity, 
price lists of English and American coins, medals, and tokens, ¥c., 
4c. Edited by W. C. Prime, author of “* Boat Life in Egypt and 
Nutia,” &c. New York: Harper and Brothers. 1861. 

The author of this neatly executed and tastefully illustrated work 
begins his preface with the remark: “This volume is published 
without any pretence to novelty.” There is, however, a very notable 
novelty in the issue of such a work with its preface dating from New 
York, and its copyright secured “ in the Clerk’s Office of the District 
Court’ of that state, according to Act of Congress Asa popular 
hand-book for the young numismatist, it is a highly creditable and 
significant production. It undertakes too much within the compass 
of its two hundred and eighty pages to be of great practical value 
for the minute requirements of the experienced coin collector; but 
as an introduction to numismatic studies, and a help to the young 
beginner in the stocking and valuing of his cabinet, it is well suited 
for its purpose ; while to the numismatist who feels any interest in 
the coins and medals of the New World, it offers some curious 
information, such as will be highly appreciated in some quarters. If 
it were Our purpose to trace either the facts or the illustrations to 
their original sources, it would not be difficult to show the process of 
compilation by which the work has been got up ; but we rather turn 
to the only department in which the numismatist has any reason to 
look for authoritative information on the subject treated of, viz., the 
mints and coinage of the New World. 

Chapter V1. is devoted to the American Colonial and United 
States coinage, in which characteristically enough, the history begins 
with the primitive wampum, and the native systems of barter. 
From this may be learned what are the rare and prized treasures of 
the American numismatist ; the Gomers Island piece of Bermuda, 
of which only three specimens are known ; the Pine Tree coimage ; 
and the Scrub Oak shilling of Massachusetts, a source of quarrel 
between the Colonists and the Crown, till a witty New Englander 
told Charies Il. that the device was none other than the Royal Oak 
that saved his majesty’s life. 

A good story is told of John Hull, the Mint-master of Boston, by 


whom the Pine Tree money was coined. He received for his labour 
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and expenses, one shilling out of every twenty he coined ; and by 
this toll in silver, he became at last one of the richest men in the 
colony. When his daughter was married to Samuel Sewall he accord- 
ingly settled her dowry by placing her on her wedding day in one 
scale, and filling the other with shillings till he outweighed her. The 
editor enters into an estimation of the probable weight of an average 
bride, and so estimates the worth of the fair lady by this curious 
standard. Along with pleasant illustrations of like kind, the book 
embodies much minute information, especially about the United States 
coinage of the early years which followed the Revolution, such as 
can not fail to be welcome to the collector ; and along with this are 
minute tables of rare medals and coins, with the prices given for them 
at recent sales. The volume is well calculated to awaken a taste for 
numismatics in the young collector who may not hitherto have had 
his attention turned in that direction. D. W. 


CANADIAN INSTITUTE 
ANNUAL REPORT OF THE COUNCIL FOR THE YEAR 1860, 
(Read before the Institute, Saturday, Dec. 15th, 1860.) 
The Council of the Canadian Institute have the honor to present the following 
Report of the proceedings of the Society fur the past year :— 
Since the last Annual Report thirty-six new members have been elected, while 
a loss, from various causes, of forty-one members has been sustained, showing a 


decrease of five members during the year. The subjoined list shows the present 


state of the wembership :— 


Members at commencement of Session 1859-60 Tr ee 
New Members elected, Session 1859-60...... Siwewned — 36 
By the Council, during the recess ........ 0... ce eee eens 1 
MM A Ss WRNS6 Sha WOsdec elcabudsdasax 508 
Deduct— Deaths ST ote owed a cath cue euebemeeee 4 
WOOD ci cccccguvenbuscee Loabeeapeen ox 26 
SE GD FRGTNNNS hk i isc cose Nees cccs pivuatver 8 
—-— 4] 


Total on 30th November, 1860....... 








194 CANADIAN INSTITUTE. 


Composed of—Honorary Members ...... eedeseneneeianean § 
Life Members .... ceentive sncentnnéts 35 

Corresponding Members .. , soke 6 

Dt, cd dete shia cdvechudoness wigouds 406 

Junior Members : . ‘ 5% cae 10 

Total ;ae TT. : 462 


Ihe Couneil are glad wo be able to report the continued efficiency of the 
library During the year they have added thirty-nine volumes by purebase, and 
one hundred and two volumes have been received as donations from various 
sources, A list of the books added will be found appended to this Report. The 
number of volumes taken out by members during the year has been considerably 
larger than in any former year, showing a growing appreciation of the advan- 


tages offered by this important branch of the Institute 


COMMUNICATIONS 


The following list of Papers, read at the ordinary meetings held during the 


Session, will be found to contain many communications of value, and some of 
general interest -— 
Sap Decempgr, 1859 
Rev. J. MeCaul, LL.D., * Ou Ancient Shields.’ 
Professor E. J. Chapman, On Canadian Minerals 
lOrs Decemeer 


John Rae, M.D. “ On the Search for Sir J Franklin 


liru Deceweer 


Professor E. J. Chapman, “On the Geology of Belleville and surrounding 


District 
Tru Janvary, 1860 
Professor H. Y. Hind, M.A., “ On the Distribution of Clay Iron Stone in the 
Carbonaceous Rocks of Rupert's Land, or the North-Western Territory and ite 


value as a source of Iron in that country.’ 


l4tn January 
F. Assikinack Esq ,“ On some Peculiarities of the Odahwah Language , 
Rev. Prof. W. Hincks, F.L.S. “Specimens of a Canadian Flora.” 


2ist January. 
Hon. G. W. Allan, M.LC. “On the Topography of the Roman Forum.” 
Illustrated by a series of Photographic views. 
Professor D. Wilson, LL D., (the President) “ Observations on the Skull of a 
Cireassian Lady, brought from Kertch in the Crimea 


28TH Janvary. 
Professor H. Y. Hind, M.A. “ Remarks ou Indian Art, illustrated by a col- 
lection of Indian relics, obtained during the Assinniboine and Saskatchewan Epe- 
dition,” 
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Professor J. Bovell, M.D., “ Observations on the Skull of ao Indian infant, found 
with many others in a pit near Weston.” 


4rn Fepavary. 
Profeasor J. Bovell, M.D. “ Notes of a Visit to Barbadoes in 1859.” 


lira Feervary 
Rev. Professor W. Hincks, F.L.S., “ On some Particulars in the Structure of the 
Brassicacer and Primulacen.’ 


Professor G. T. Kingston, M.A., “ On the Meteorological Phenomena of 1859.” 


18tn Fesavary 
Sandford Fleming, Esq., C.E., “On a new Construction of Railway Joints.” 
Professor Heory Y. Hind, M.A., “Ou the Manufacture of Shale Oil from the 
Utica Slate of Collingwood.” 
C. Fuller, Esq, “On the processes and results of Chromo-Lithography, illus- 


trated by Drawings and Specimens of the process in all its stages.” 


25Tn Feeavary, 

Rev. W. 8. Darling, ‘‘ Remarks on the Manuscripts of the Middle Ages.” 

Rev. Professor G. P. Young, M.A., “On the Relation which can be proved to 
subsist between the area of a Plane Triangle and the sum of the Angles, on the 
Hypothesis that /uclid’s 11th Axiom in any case fails.” 

Hon. G. W. Allan, M.L.C., “Notes ou some of the Different Races composing 
the Population of the Valley of the Nile.” T[lustrated by coloured drawings 
procured by the Author when in Egypt. 


Sav Marcu. 
T. C. Wallbridge, Esq., “ On some Ancient Mounds on the shores of the Bay of 
Quinté.” 
W. G. Tomkins, Esq., C.E., “ On the Thickness of the Earth's Crust.” 
P. Freeland, Esq., ‘‘ Notes on some Specimens of Diatomacew collected in the 
St. Lawrence, illustrated by Microscopical Specimens.” 


10TH Marca 
Rev. Professor W. Hincks, F.L.S., “ On the true Aims, Foundations, and Claims 
to attention of Political Economy.” 
D. Martin, “On some Geometric Problems, relating to Curves having double 
contact.” 
J. H. Dumble, Esq., C.E., “ On the Expansion and Contraction of Ice.” 


lira Maron. 

Professor E. J. Chapman, “ Ou the Geological structure of the Blue Mountains 
near Collingwood.” (2) “On some rules for calculating the thickness of inclined 
strata, and (3) On a new species of Agelacrinites from Peterboro’, C.W.” 

Professor G. P. Young, M.A., “Proof of the impossibility of representing the 
common transcendental functions of a variable as finite Algebraical functions.” 

Professor D. Wilson, LL.D. (President), “ On the origin of Alphabets in their 
reference to the question of the age of Man.” 
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24ru Manon. 
Professor J. B. Cherriman, M.A. * Remarks on Newton's investigations of the 
velocity of sound.” 


Professor H. Croft, D.C.L., “ On a reputed Blue Sand from [odia.” 


Sistr Maaca 
G. R. R. Coekburn, MA, * On Rent.” 
Professor J. B. Cherriman, M.A, “On a Problem in Substitutions.” 
Sandford Fleming, Esq., C.E, “On the development of lines of internal Com- 


munication, with a view to the future progress of Canada.” 


léra Arai. 

l'rofessor H. Y. Hind. M.A. “ On the occurrence of Grasshoppers (so called) in 
the North-West.” 

Rev. Professor Hatch, M.A., Trinity College, “On the moral relations of the 
Greek Oracles.” 

The Council take this opportunity of urging upon Members the necessity of in 
dividual exertion and active co-operation with them, to render this portion of the 
Society's operations more efficient and successful,—many communications of value 
and interest, they are convineed, might be secured with a little attention on the 
part of Members. 

It is unnecessary here to repeat what bas been alluded to in former Reports of 
your Council, regarding the honourable position occupied by the Journal in Europe 
and the United States, as well as in this Province The volume just com- 
pleted, the Council feel persuaded, will further assist in maintaining ite standing 
The following is the Report of the Editing Committee :— 


REPORT OF THE EDITING COMMITTEE 


In fulfilment of the usual observance, the Editing Committee of the Canadian 
Journal have herewith the honour to present their Annual Report to the Council 
of the Institute / 

In the volume of the Journal just completed, the fifth of the New Series, the 
Committee have sought, to the best of their ability, to maintain and extend the 
Canadian character of this publication, as developed, under the auspices of Dr. 
Wilson and former committees, in the preceding volumes of the series. Thus, 
each number of the Journal issued during the present year, will be found to 
contain at least cwo, and in most instances, three or four, original communications 
on subjects exclusively Canadian ; whilst in the department of Reviews, various 
works, emanating from the Provincial Press, have also been brought under notice. 
These articles, together with the contributions on other subjects, contained in the 
volume, will bear, it is thought, a not unfavourable comparison with the published 
communications of former years. The Committee, however, cannot refrain from 
an expression of regret, that so little has been done by the members at large to- 
wards the literary support of the Journal. In the volume just completed, for 
example, the first department, or that of Original Communications, has obtained 
but thirteen contributors ; the department of Reviews, no more than three; and 
that of Literary and Scientific Notes, a scarcely greater number. Much labour 
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has thus necestarily fallen upon some two or three of the editorial staff. The 
Committee, therefore, would earnestly urge upon the Members in general, a request 
for more active co-operation, in enabling them to maintain unimpaired the favour. 
able character and position now acquired by the Journal both in home and foreign 
circles, 

No additional Societies have been placed on the exchange list since the date of 
the last Report ; but the Committee have continued to receive, from time to time, 
valuable publications from those with which the Institute is already in corres- 
pondence The titles of these corresponding Societies and Institutious,—amount- 
ing to fifty-four in number,—are given for the information of members, in the 
annexed classified view :— 








Canada. 
Literary Society, Quebec, 
Natural History Society, Montreal. 
Hamilton Association, OC. W 


The United States. 
Smithsonian Institution, Washington. 
American Geographical and Statistical 

Society, New York. 
Lyceum of Natural History, New York. 
American Antiquarian Society, Boston. 
Natural History Society, Boston. 
Harvard University, Cambridge, Mase- 
achusetts. 
Observatory, Cambridge, Mass. 
Essex Institute, Salem, Mass, 
Historical Society, Peunsylvania. 
Academy of Sciences, Philadelphia. 
Franklin Institute, Philadel) phia. 
Academy of Sciences, New Orleans. 
Historical Society, Chicago, Illinois. 
University Library, Michigan. 
Academy of Sciences, St. Louis. 


England. 
Royal Society, London. 
Royal Geographical! Society, London. 


Royal Geological Society, * 
Royal Astronomical Society, 
Royal Society of Arta, “ 
Royal College of Surgeons, . 
Society of Antiquaries, e 
Linnwan Society, « 
Chemical Society, . 


Vou VI. 


Royal Society of Literature, London. 
Institute of British Architecta, 
Inatitute of Civil Engineers, “ 
Ethnological Society of London. 
Archwological Institute, London. 
British Archwological Institute, Lon- 
don. 
Microscopical Society of London. 
Athenwum Club, London. 
Philosophical Society of Cambridge. 
Society of Antiquaries of Newcastle- 
on-Tyne. 


Scotland. 
Royal Society of Edinburgh. 
Royal Society of Arta, Edinburgh 
Royal Physical Society, 
Royal Society of Antiquaries, Scotland. 


Ireland. 
Royal Irish Academy 
Royal Dublin Society. 
Trinity College, Dublin. 
Natural History Society of Dublin 
Geographical Society of Dublin. 


British India 
Geological Survey of India, Calcutta, 


France. 
Imperial Library of France. 
Geological Society of France. 
Society of Antiquaries of France. 
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Denmark. Sweden and Norway. 
Royal Library of Copenhagen. Royal Library of Stockholm. 
Society of Antiquaries of the North University of Obristiania. 
Copenhagen. 


Fivally, the Committee beg to observe, that, the actual expense of publication, 
including engravings, has amounted, during the past year, to £275 16a; a sum 
not in excess of the average apvual expenditure in this department. 


Bowarp J. Omaruan, General Héditor. 


The Report of our Treasurer, submitted herewith. shows the finances to be in 
a satisfactory state :— 


Sratemenr or Tus Canadian Ixetrrvre Gewerat Account ror 1860. 


Debtor. 
Cash—Balance from last year 
« Received from Members 
« . for Journals 
. for Interest on Loans. .... TITTITTT TTT Titi 


Parliamentary Grant, 1860—due 

Due by Members 

Due for Sale of Journals—Old Series 
. . “ New Series 


£1669 18 4 
Creditor. 
Cash paid on account of Journal, 1859 .... 2.2.6... cee Poscce 
« 2 a aa BB88 ccccces erescseeseses eeeee 
“ “ - Library and Museum ..... 6 11 
“ “ # EAS hdc ccc ccdidicscs $6 6260 cbdee 10 8 
“ Due on account of Journal 10 1 
* “ : 9 10 
* “ 17 7 
Estimated balance in favour of Institute 13 6 


£1669 18 4 
Statement or rar Buupimve Fomp. 
Cash—Balance and Investments last year 
“ Received for Interest on Loans ........--cceeccccececccs 
Subscription list........ SabsSbSbN seb Cse cenes wed cbcdes dest eé 
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Tue Treasurer 1x Account wire tas Canapian Imerrrure. 


Cash received from Members 
“ on account of Journals sold 


£2488 4 =7 


Cash paid for Journal, 1859 85 


“ 


6 0 

for Library and Museum 6 11 
on account of sundries 10 8 
0 0 
39417 24 


£2488 4 «7 
D. CRAWFORD, 


Treasurer. 


Torowto, 5th December, 1860, 
Compared vouchers with ecash-book, investment securities exhibited, and 
balance in hands of Treasurer, £394 17s. 3d. 


(Signed) SAM. B. HARMAN, 
SAM. SPREULL, 


t Auditors. 


On the occasion of the recent visit of the Prince of Wales to Toronto, the 
Council availed themselves of the opportunity, to present to His Royal Highness, 
a loyal address, which has already appeared in the Journal ; but in order 
that a more permanent record of the matter may appear on the proceedings of the 
Society, the Council subjoin a copy of the address, and of the reply graciously 
made thereto. 


To His Royal Highness, Albert Edward, Prinee of Wales, K.G., de. de. ce. 


May rr piease your Rovat Hiouness,—The President, Council, and Members 
of the Canadian Institute, incorporated by Roya) Charter for the promotion of 
Science and Literature in thie province, humbly approach your Royal Highness 
with loyal and affectionate greetings ; and tender to you, with unfeigned respect, 
their weleome on this auspicious occasion. 

While the energies of this province are chiefly directed to the development of 
its vast agricultural capabilities, and to the fostering of trade and commerce, as 
the essential sources of its material prosperity, the Canadian Institute specially 
devotes iteelf to investigations and researches such as lead to the discovery of 
abstract truths in Seience, but which ultimately tend to the intellectual and social 
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progress of man. While, therefore, uniting with their fellow subjects in this 
province of the Empire, in weleoming your Royal Highness with grateful and 
hearty loyalty, as the representative of their beloved Queen, and the heir apparent 
to the British Throne, they beg leave respectfully to tender their loyal congratula- 
tions unitedly asan Institute devoted to objects and pursuits specially fost ered 
by Her Majesty's countenance, and to the furtherance of which the illustrious 
Prinee Consort bas extended bis highest favour and influence 


Enjoying as they do all the priceless blessings derived from institutions by right 


of which Her Gracious Majesty rules over a free and united people ; and sharing 
in the glories, and sympathising wm all the interests of the empire, of which this 
province forms no uvimportant member: they bail with loyal satisfaction the 
presence of your Royal Highness, on whom rest the future hopes of this Great 
Empire. Their earvest prayer is, that, endowed with all noblest graces and divine 
blessings, trained in sound learning, and gifted with a liberal love of Science and 
the Arts, you may be eminently fitted for the high trust of which you are the 
heir. May be who is the Kings of Kings, long spare to you, as to them, her who, 
while commanding honour from your filial heart, lives not less fondly in the 
affections of a willing people. Un her sceptre, the virtues of their loved and 
gracious Queen have conferred a might more potent than ever ruler achieved by 
conquest. Under its genial sway, science and letters have accomplished triumphs 
which will render the Victorian era iljustrious in all future ages ; and while other 
nations are struggling to attain such privileges as ber subjects freely enjoy, the 
British Empire—the sceptre of which they trust will hereafter be no lese illustrious 
in your hands than in those of their beloved Queen,—has girdled the world with a 
glorious confederacy of provinces, alike united in freedom, in intellectual progress, 
and in loyal devotion to their Sovereign bead 

In their united capacity, as an Institution incorporated by Royal Charter, and 
specially recognised by the Provincial Parliament as representatives of the interests 
of Science and Letters, the President, Council, and Members of the Canadian 
Institute renew their assurances of devoted loyalty to Her Gracious Majesty, and 
of cordial welcome to your Royal Highness 

D. WILSON, LL.D. President 


Torvnto, September 8th, 1860, 


bin,—I bave the honour to convey the thanks of His Royal Highness the 
Prince of Wales, for the address presented to him by the President, Council, 
and Members of the Canadian Institute. 

I have the honour to be 
Sir, 
Your obedient servant, 
Dante, Witsox, Eaqg., LL.D. NEWCASTLE. 
&c., &c., &c, 
President. 


In the last Annual Report allusion was made to the expediency of changing the 
name of the Institute, a subject first brought under the notice of members during 
the session of 1858-9. The Council have not during the session further moved 
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in the matter; they however think the question one of great importance to the 
Society, and trust it will not be lost sight of, as they fear the causes which ap- 
peared to render such a change desirable have not been removed. 

Though the progress of the Soeiety during the past year has not been eo great 
as in some former years, or as its previous history might seem to warrant, it has, 
nevertheless, been on the whole satisfactory. It must not be forgotten that the 
Province is only beginning to recover from a state of unprecedented depression, 
which materially affected societies like the Canadian Inetitute. The Council 
cherish the hope that returning prosperity may have the effect of producing new 
activity and vigour among members, and that the session now opening may prove 
to be far in advance of any previous one in everything that pertains to its true 


and beat interesta. 
D. WILSON, 


President. 
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BOOKS PURCHASED. 
Encyclopmdia Britannica. 8th edition. Vols, 19 and 20 
Geological Survey of Canada, Sir W. Logan, F.R.S., Director. —Figures and 
descriptions of organic remains ; 
Decade 


“ 


Maclear's Almanac fee 1860 

My Diary in India in the year 1858-59. By W. Howard Russell, LL. D., 
special correspondent of the 7'imes. In two vols 1 and 2 

The Voyage of the For in the Arctic Seas. McClintock, (a narrative of the 
fate of Sir John Franklin, &c.. 

The Origin of Species by means of Natural Selection, dc., dc. 
Darwin, M.A., &e 


The Complete Writings of eee Say. On the 
America, &c. Edited by John L. LeConte, M.D 
——— Conchology.. 


Hayes’ Arctic Boat Voyages 

Geology and Mineralogy considered with ree to Natural Theology. 
the late Very Rev. William Buckland, D D., &c., Dean of Westminster. 
Vols. 1 and 2. Bridgewater Treatise. f 

History of the — of Peru. By William H. Prescott. In two oul. 
Vols, 1 and 2. 

The Institutions of ‘ee Mind ndeattodio investigated. By Rev. James 
MeCosh, LL.D 

Micrographic Dictionary, Griffith and Hinfrey 

Outlines of Astronomy, Sir John Herschell 

British Diatomacee. Smith. Vols. 1 and?2.. 
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vot. 
Journal of the Royal Geographical Society. Vols. 27 and 28...........+. 2 


The Permanent Way aod Coal Burning Locomotive Boilers of European 


Voyage of the Barracouta to Japan, Kamtechatka, Siberia, China, ete. By 
J. M. Tronaon, R. N, 

Story of New Zealand. Thomson 

Stephen's Central America. Vols. 1 and 2 

——-—— Yucatan. Vols. 1 and 2.... 

Collection of Rare and Original Documents and Relations concerning the 
Discovery and Conquest of America. No.1. By E G. Squire, MA., 
PRA ccccccccecescceseccesce , 

The recent Foraminifera of Great Britain. By W. Crawford Williamson 
F.RS, Prof. of Natural History, Owen's College, Manchester, 1858.... 1 

Kitchi-Gami Wanderings round Lake Superior. By J.G. Kohl. Chapman 
and Hall. .... 

History of Canada from the time of its Discovery till the Union year (1840-1.) 
Translated from “ L'Histoire du Canada " of F. X. Garneau, Esq., and 
accompanied with illustrative notes, dc. By Andrew Bell. 38 vols... 


DONATIONS OF BOOKS, && 


From T.C Watcnaives, Esq 
The Poetical Works of James Hoskins, A.B., M.B., Trinity College, Dublin 
Edited by H. T. Baldwin, A.M, of Osgoode Hall, U. C., Barrister at Law 
From Rev. De. Ryeasun, Scvrerinrexpent or Epucation, Upper Canada 
Anoual Report Normal, Model, Grammar, and Common Schools U. C., for 
1858, with appendix .... 


From the Pusvisnee 

Archaia. By J. W. Dawson, LL.D, F.G.S., &e. .........6... eee 

Report on the Exploration of the Country between Lake Superior and the 
Red River Settlement, and between the latter place and the Assiniboine 
and Saskatchewan. By S J. Dawson, Esq., OE.............- 

North West Territory.—Report on the Assiniboine and Saskaichewan Ex- 
ploring Expedition. By Henry Youle Hind, M.A.......... 


From the American Grooearaicat anp Sratisticat Society, New York. 
Bulletin. Vol. 1 (3 Nos.) 
- Vol. Il... 
Journal. Vol. I, (10 parts) 
Johnson's Railroad to the Pacific 
Criminal Statistics of New York, 1854. 
Hewitt on Iron ... 
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De la Roquette on Keilhau............ ° 

Report of Council for 1857 ..... doecevensece oucenes 

First Annual Report of the Cooper Union, for the advancement of Seience 
and Art. Ist January, 1860 

From the Auraon. 

Course of Practical Chemistry as adopted at University College, Toronto, 

By Prof. H. Oroft, D.C.L.F.C.S., Prof. of Chemistry, University College 
From the Hon, J. M. Broourap, Washington, 

Explorations for a Railroad Route from the Mississippi River, to the Pacific. 
Vols. 10, 11 

Patent Office Reports, 1859 :—Agriculture 

Compulsory Enlistment of American Citizens... ..........0sseeeeeees See 

Messages and Documents, 1859-60 :—-Abridged in one Volume 

Commerce and Navigation, 1859 

Report of the Finances, 1858-59. . 

From Mason Lacatan, Cincinnati. 

Neteorologische Waarnamingen in Nederland en Zijne Bezittingen, en af 
wijkengen van Temperatuur en Baromterstand op vele plaatsen in 
Europa Uitgiven door het Roninklijk Nederlandsch Meteorologische 
Instituut, 1856 & 1857.— Quarto 

The 4th Meteorological Report of Professor James P. Espy, (Quarto) to the 
United States Government, 27th July, 1854 

Jotton is King, and Pro-Slavery arguments, comprising the writings of Ham- 
mond, Harper, Christy, Stringfellow, Hodge, Bledsoe and Cartwright.— 
Published and sold exelusively by subscription, 1860. . 

From the How. G. W. Array, M.L.C., Toronto. 

A monogram of the Trochilide. Parts, 17 & 18 

Presented Anonymously 


Hume's gated of England in 5 Vols., full Bound in Calf, [luetrated year 


Picture Siainiatae Lithograph of St. Helena Presented by Colonel J, H. 
Lefroy, Royal Artillery 


From the Historica, Society of Pennsylvania. 


The Record of the Court at Upland, in Pennsylvania, 1676 to 1681. Anda 
Military Journal kept by Major EK. Denny, 1781 to 1796........0004.- 
From J. H. James, Esq., per Docron Paitearcx, Yorkville, 
Principles of Political economy &e. By Jobn Stuart Mill. In 2 Vols. 
-1é 
From the Univeastry or Cumistiania. 
Forbandlinger ved de Skandinaviske,d&e. 1 Christiania—Den 12-18 Juli 1856. 
Generalberentuing fra Gaustad Sindssygeasy! for Aaret, 1858 
Tale Cantate ved det Norske Universitets Meredefest for Kong Oscar 
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v 

Uiber die Geometrische Reprii-sentation &c., Von C. A. Bjerkness 4 Dor O I 
Broch, Profr. = 

Karlamagnus Saga ok kappa “—an l 

Al-Mufasseal. Edidit J. P. Broch.... 

Det Kongelige Norske Fredericks U niversitets pm buvctainn for Aaret 1856 
—I858, ascesess pedudeseaes see 

Traces de Budk eee | en Norvegé avant l'introduction du Christianieme 
Par M. C. A. Holmboe roa whe 

Beretning om en Zoclogiske Reise Suton | i Sommeren 1857 ved D. C. 
Danielasen ~ 

Portegnelfe over Modeller of Laudhushboldnings-Redekaber dc. &c... 

Personalier oplaste ved Hans Majestet Kong Oscar den lst 

Beretning om Godsfeng slete Verksombed i aaret 1858.......... 


Total 
From the Secartary or Stare for /ndia 
Bombay Magnetical and Meteorological observations, 1857 
From the Grovoaiwat Svuavey or Lepia, Calewtta, 
Memoirs of the Survey. Vol. 1. Part 1, with map 
Do do : Part 3, 
Do do ‘ Part 1, 
Annual Report de 1858-59 
From the Unirep Srares Coast Suaver, Washington, 


Report of th Superintendent,— Progress of the Survey, 1858 


From H. G. Bohn, Esq., London 
THE ILLUSTRATED LIBRARY 
Paris and its Environs, an illustrated hand-book, by T. Forester Sveedes 
The young Lady's Book, a manual of elegant recreations, arté, de. By distin- 
guished Professors, 1200 woodcuts . . 
The Sonnets, Triumphs, and other Poems of Pemard bh he various » tonite nad 
Life by Thomas Campbell. . 
Gil Blas, Illustrated by Smirke and ( Yroikshask Translated by T rr Smol- 
lett 


The Mission, or scenes in Africa, by Captain wre att, R.N 


Recreations in shooting. By Craven, New Edition .. 
Eveninger at Haddon Hall, &. [Illastrated by G. Cattermole Seceece 
Hudibras, by Samuel Butler, with various notes from Grey and Nash. Edited 
by H. G. Bohn 
THE SCIENTIFIC LIBRARY, 
The Principles of Harmony and Contrast of Colours. By M. E. Chevreul, 
translated from the French by Charles Martel 
Chess Praxis. A Supplement to the Chese Players, Hand Book, by H. Staun- 
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Morphy's Games of Chess, by J. Lowenthal, dc. ac 
Carpenter's Avimal Physiology 
Index of dates. By J. Willoughby Rosse, Vol. 2, K.—Z 


THE BISTORICAL LIBRARY. 
Diary and Correspondence of John Evelyn, F.R.S., from the original MSS., at 
Wotton, by W. Bray. Vola. 1, 2, 3, 4 
Memorial of John Hampden his party and times, by Lord Nugent, 4th 
Edition; 1860 
THE STANDARD LIBRARY, 
The formation and progress of the Tiers Etat in France, by Augustin Thierry 
Translated by Rev. F. B. Wells. 2 Vols, in one 
Lectures on the History of Literature ancient and modern, from the German 
of Frederick Schlegel with a General Index 


COLLEGIATE SERIES. 


Novum Testamentam Grecum and Lexicon 
THE CLASSICAL LIBRARY. 


The Epigrame of Martial Translated into English prose, 1860 

The Trilogy or Dante's Three Visions, Inferno or the Vision of Hell, by the 
Rev. John Wesley Thomas, 1859 

The Life of Samuel Johnson, LL.D., 
on Steel, 1859, 8 Vola. 1, 2, 8 


“ Vol. 2 or Vol. 10. 
Life of George Washington, by Washington irview, Vol. V. conelusion with 
General Index 
The Convalescent, his rambles and adventures, by N. Parker Wills, 1859 . 
Lowndes’ eneagngaey Manual. 
Vol. 2, Part 2 
Vol. 8, Part 1 


_ aes 
From Rev. H. Seadding, D.D., Toronto. 


Voyages from Montreal on the River St. Lawrence, through the Continent of 
North America to the frozen ocean, &c., 1789 and 1793, with maps. By 
Alexander Mackenzie, Esq 

Grafton’s Chronicle: or History of England, to which is added his table of 
the Bailiffs, Sheriffs, and Mayors of the city of London, from the year 
1189 to 1858 inclusive, in 2 Vols. Vols. 1 and 2 

A German and Russian Dictionary with Explanations in French. Printed at 
Moscow, 1796 


From the Surrasonian Inetirotion, Washington, U. 8 
The Smithsonian Contributions to Knowledge. Vol. XI. 1859 


38 
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From Paraicx MoGascon, Es, Toronto. vols 

The General Grievances and oppression of the Islés of Orkney and Shetland. 
By Mr. James Mackenzie, writer, Edinburgh, 1836... . 

Sacontala eller den Ubeldidge ring et Indiansk Drama af Calidds oversat af 
original Sprogene Sanserit og Pracrit | Engelsk og beraf i Dansk med eo 
Indledning til den Danske oversmttelse Kidbenhavn, 1793 

From the Cuerx or rae House or Acsemsty. 

Statutes of the Province of Canada for year 1860 

Appendix 36 to $8. Vol. 17. No. 5—1859 
ag 36 “ “« No, 4—1859.... 

Annual Report of Normal, Model, Grammar, and Model Schools, U. C.... 


From Leowanp Soorr & Oo., New York. 
Edinburgh, Westminster, North British, and London Quarterly Reviews ; and 
Blackwood's Magazine for 1860 ... 
From B. Quaarron, London 
Catalogue Raisonné of Rare Valuable and Curious Books 


From James Hopvers, Eag., Vietoria Bridge per B. Dawson. 
Construction of the Great Victoria Bridge in Canada, by James Hod 
ges, Engineer to Messrs. Peto, Brassey and Betts, Contractors. 2 vols. 
1 Construction. 1 Plates 


From the Rovat Soorrtr, London, per Surrusontan Ivetirote, Washington, U. 

Observations made at the Magnetical and Meteorological Observatory 
at St. Helena, with discussions of the observations at St. Helena, the 
Cape of Good Hope, the Falkland Islands, Carlton Fort in North 
America and Pekin, de. Vol. II.. London, 1860 

The Royal Society's List of Members, 30th Nov 

The Oceanic Hydrozoa, &c., by Thomas Henry Huxley, F.RS., F.L s. &e. 


From the Socirty or Antiquarties of the North, Copenhagen. 


The Northmen in Scotland. Société Royale des Antiquaries du Nord. 
Séance Annuelle de Mai, 1569 


Royal Society Northern Antiquaries of Copenhagen (sheets). . 


Cabinettet for Americanske Oldsager, Pages 9—16.... 
Membres Fondateurs (sheets) .... 


From the Historicat Soorery of Chicago. 
Catalogue of the Ist Exhibition of Statuary and Painting, 1859 
Minutes of the General Association of [llinois 
Fourth Anaoual Report of the officers of the Reform Sehool, 1859 
School Law, Free Schools in the State of Lilinois, 1859 
City Comptrollers 3rd Annual Report, 1859—1860 
Illinois Baptist Anniversaries, 1859 
Second Annual Report of the Chicago eye and Ear Infirmary for year end- 
ing May ist, 1860 
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From Docron Harpgn, Albany. 
Maps of the Nebraska Territory 


From Avraep Bauwet, Es. 


Report of the City Engineer, Toronto, for 1860 
Annual Report of the Receipts and Expenditure of the City of Toronto, 
for the year ending the 31st December, 1859 
From Surgawrenvent or Evucation, Lower Canada. 
Reports for year 1858.... 


From the University or Havarp Cotiece. 
Report of the Committee of Overseers, 1859 
Catalogue of the Officers and Students, year 1860—61, first term..... ea0ee 


From Paor. J. M. Dawsow, L.L.D., F.G.8. Montreal. 


Supplementary Chapter to Acadian Geology 
Vegetable Structures in Coal 

On the Silurian and Devonian Rocks of Nova Scotia 
Fossils in Coal 


From the Wivainerox Inserrute, Delaware. 


Catalogue of the Phawnogamous and Filicoid Plants of Newcastle County, 
Delaware ... 


From R. Hor & Co. 


Hoe’s Catalogue of Printing Apparatus 


From Paoresson H. Y. Huvp, M.A. 


Maps of the Assiniboine and Saskatchewan Exploring Expedition 


In exchange for Jounnat, 


The Journal of Education for Upper Canada, 1860 

The Journal of the Franklin Institute, Philadelphia, 1860 

The Artizan, London, 1860 

The Journal of the Society of Arts, London, Duplicate, 1860 

Silliman’s American Journal, 1860... 

Canadian Naturalist and Geologist, 1860 

Proceedings of the Boston Natural History Society, 1860 

Journal of Education, Lower Canada, 1860 

Journal de |'Instruection Publique, Lower Oanada, 1860 

Be Bas BOG si ob 600568 6k 406 S66s ccd es ESTO Soe H 0 ods C880 eee 

Journal of the Gelogieal Society of Dublin. Pages 95—186 

Journal of the Royal Dublin Society, “ Aretic Ice Travel,” by Capt. McClin- 
a reset ots conve dei 

Proceedings of the Academy of Natural Sciences of Philadelphia. Pages 1— 
Po ee ee eer errr ery rrr eri tL Trt st tilt. ak 

Transactions of the Royal Scottish ow ~ Arte. Vol. V., Part Ilf 
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Journal of the American Geological and Statistical saci Vol. IL, Nol 
July, 1860 .. - 
Journal of the Board of agteaiene, Uv pper Canada, 1860 


Anwates ves Miaes, &c., France 


Tome XV lst Livraison 
aod 
8rd 
4th 
Sth 
6th 
XVII let 


Essex Institate, Historical Recollections of. Vol. IL, No. 1. February, 1860 
No. 2—April—No. 3 June—No. 4 August—No. 5 October. . 

The Weal-Reaf, a Record of the Essex Institute Fair - , 

Transactions of the Academy of Sciences, St. Louis Tol, 1—No 4 


DONATIONS TO THE MUSEUM 
From Joun Fiemine Esq 


A collection of Trilobites and other Geological Specimens from Collingwood, 
Canada West 


BOOKS BOUND FROM PERIODICALS RECEIVED. 
Journal of the Fraaklin Institute, 1859... , 
Journal of Education, Lower Canada, 1857 —y 1858. 
Tilustrated Lopdon News, 1859 ‘ 
Hunt's Merchants’ Magazine, 1858. July to December......... 
do = 1857 
Silliman’s American Journal, July—Nov., 
Canadian Merchants’ Magazine ~— a4 
Journal of the Society of Art«, Nov., 1858—Novw , 1859... 
The Artizan, 1859 
The Art Journal, 1859 innawetl 
Quarterly Journal Geological Society. "Vole 10, 11 
Quarterly Journal of Microscopical Science. Vols. 1, 2, 3, 4 and 7 
The London, Edinburgh and Dublin Philosophical Menasha. Vola. 11, 12 
14, 15 and 16 
The Edinburgh New Philosophical Magazine 
The Chemical Gazette. Vols. 5, 6, 7, 
The Canadian Naturalist and Geologist. Vols. 2, 3 and 4 
The Civil Engineer and Architects’ Journal, 1859. 
Journal of the Chemical Society. Vols. 7, 8, 9, 10, 
The Mining Journal, 1859.... 
The Athenwum, 1859 
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Saasion— 1860-61 
THIRD ORDINARY MEETINYU—12(A January, 1861 
Professor Danie Witsow, LL.D., President, io the Chair. 
I. The following donations for the Library were announced, and the thanks of 
the Inatitute voted to the donors: 
For the Library. 
1. From the Hon. Sir J. B. Robinson, Bart. 
Natural History of the United States of America, by Louis Agassiz. Vol. 3. 
2. From France. 
Annales des Mines, 4c., Tome XVII. 2nd Livraison de 1860. 


Il. The following Gentlemen were elected Members : 


Col. Eanpty Wi.mort, Royal Artillery, Montreal, 
8. G. Woon, Eaq., Toronto. 
IIL. The following Papers were read 
1. By the President : 
“The Anoual Address.” 
2. By W. Arnold, Esq. : ‘ 
“On an Inconvertible Paper Currency for Canada.” 


FOURTH ORDINARY MEBTING—19(A January, 1861. 
Professor W. Hivoxs, F.LS., 1st Vice-President, in the Chair. 
I, The following Gentlemen were elected Members 
Joun Borp, Esq., Toronto. 
James Drxes Camrsect, Esq., Toronto. 
L. B. Haut, Esqg., M.D., Toronto. 
S. T. Ansorr Evans, Esq., P.L.S., Bristol, C.E. 
IL. The following Papers were read ; 
1. By P. Freeland, Esq. : 
“ On the movements of the Diatomaceax, with illustrations of living specimens 
under the microscope.” 
2. By A. E. Williarmson, Esq. : 
“On some fresh water Moliusca collected in the neighbourhood of Toronto.” 


FIFTH ORDINARY MEETING—26th January, 1861. 
Professor Danixt Wiison, LL.D., President, in the Obair 
I. The following Papers were read : 
1. By J. F. Smith, Junr,, Esq.: 
“ On a new species of Triarthrus.” 
2. By the Rev. Prof. W. Hineks, F.LS. : 
“ On some additions to the Flora of Toronto, observed during the past year.” 
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MEAN METEOROLOGICAL RESULTS AT TORONTO FOR THE 
YEAR 1860. 


BY PROFESSOR KINGSTON, M.A., DIRECTOR OF THE OBSERVATORY, TORONTO, 


Read before the Canadian Institute \6th February, 1861. 

Temperature.—The mean termperature of the year 1860 was 44.°32, a number 
exceeding by 0.°20 the average of 21 years. This small excess was due to the 
mildness generally of the Spring and Autumn, since the means of both the 
Summer and Winter months were mostly below the average. The average of the 
differences, without regard to signs of the monthly means from their respective 
normals, was 1.°98 for the year 1860, and 2.°42 for the period 1853-60. As far as 
this can he taken as a test, 1860, in respect to temperature, may be regarded as 
approximately a normal year. 

The range of the year, the mean of the monthly ranges, and the mean of the 
daily ranges, were respectively 96.°5, 45°93, and 14.°24; which, compared with 
108.°11, 48.°08, and 16.°41, the corresponding numbers for the period 1853-60, in- 
dicate a general moderation in the fluctuations of temperature. 

The warmest day was July 19, with a mean of 75°0, and the eoldest, December 
14, when the mean was 1.°08. The extremes of temperature for the year (88.°O 
and — 8.°5) oceurred on July 1¥ and February 1. The former was 2.°4 below, and 
the latter 8.°2 above, the averages of the yearly maxima and minima. 

There were 32 days in which the mean of the day differed from the normal by 
12° and upwards, Of these none oceurred in the summer months, but were dis- 
tributed through the rest of the year in a tolerably regular progression, their 
frequency increasing with a decreasing temperature, and reaching a maximum in 
February. In grouping together the four years terminating with 1860, a well- 
marked double progression becomes apparent with a second or inferior maximum 
in June. If regard be had, not to the number of abnormal ‘daily means but to the 
amount of abnormal variation of each observation, without reference to any arbi- 
tary limit, it will be found that the aggregate of these variations iv the several 
months derived from a series of six years conform to a double progression, similar 
to that above described, the principal maximum of mean abnormal variation 10.°] 
occurring in February; the two minima, 5.°] and 4.°5, in May and August ; and 
the second maximum, 5.°7, in June, the mean for the whole year being 6.°7. 

Barometer.—It will be seen from the table that the mean height of the 
barometer for the year differed from the average by —.0276 inches, an unusually 
large difference as compared with other years. The mean of the monthly differ- 
ences from their respective averages, and without regard to sign, was small, being 
only “0449 inches against 0509 inches, the corresponding number for the period 
1855-60. 

The extremes of pressure were within narrow limits as regards their amount, 
and were separated by an interval of only 188 hours, the maximum, 80-267 inches, 
having occurred on December 14 at 5 r.u.,and the minimum, 28°888 inches, on 
December 20 at 11 a.u. 
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The days of excessive abnormal variatiou, in which the mean pressure of the 
day differed by -200 inches, and upwards, from the normal, were 115, a number 
somewhat larger than usual. The law of their distribution among the months is 
not so well marked as in the case of temperature, but their greater frequency in 
the winter than in the summer months is sufficiently obvious, being 19 and 5 in 
December and August of 1860, and on the aggregate of four years, 50 in Decem- 
ber and 17 in August. If further the aggregate amounts of the abnormal vari- 
ations of all the observations in each month be compared, a law will be found to 
prevail in the distribution resembling very closely in its general character that 
just stated. 

Humidity.—The mean humidity of the year was 77, which is rather in excess 
of that of the preceding year. Its distribution among the several months was 
more than usually equable. 

Olouds.—The extent of sky clouded, in accordance with the experience of 
former years, amounted to 4 of the hemisphere on the average of the year. July 
and August were the clearest months, and December the most cloudy. 

Wind.—The resultant direction of the wind was N. 60 W., (almost identical 
with that of 1859) and the resultant velocity 8°32 miles, The mean velocity was 
8°55 miles, which shows a still further increase on the velocity of the preceding 
year. The day of greatest wind was March 21, when the velocity averaged 28°83 
miles ; and the calmest day was February 4, when the meno velocity was only 
0°85 miles per hour. The greatest velocity recorded for a whole hour was 40°6 
miles, from 8 p.m. to 9 Pp. ou February 9. 

The most windy hours on the average of the year were from 1 P.M. to 2 P.m., 
and from 2 r.u. to 8 p.w., with a mean velocity in each case of 11:17 miles; and 
the calmest hour from 1 a.m. to 2 a.m, when the mean velocity was 6°91 miles. 

Rain and Snow.—The depth of rain was 23:484 inches, or nearly 10 inches less 
than in 1859, a deficiency having occurred in every inonth but February, July and 
August. The amount of snow (45°6 inches) was also below the average to the 
extent of 15°3 inches, and the rain and melted snow combined fell short of the 
average by 8589 inches. While the quantity of rain and snow was deficient the 
number of days on which rain fell was about 8 per cent., the number of days of 
snow 2 per cent. and the number of rain or snow about 5 per cent., greater than 
the average of the six years given in the annexed table. 

July was the most rainy month in respect to the amount of rain, and May in 
respect to its frequency. Even when snow is taken into account and reckoned as 
rain, July still maintains its predominance in the amount of precipitation, but the 
maximum of frequency is then transferred to December. 

The heaviest fall of rain was 1°265 inches on December 19, and the heaviest 
fall of snow 9 inches on February 18. 

Thunderstorms.—Of the 81 thunderstorms recorded the earliest wook place on 
February 22, and the latest om October 15. The storm of August 24 was one of 
great violence. 

Avroras.—Of the 68 auroras given in the table the most brilliant occurred on 
March 26, 27, and September 6 and 15. 

The following is the General Meteorological Abstract for the year 1860, deduced 
from the observations taken at the Provincial Observatory :— 
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Mean Blasticity of Aqueous Vapour 


Mean of Cloudiness 


Resultant Direction of the Wind 
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Number of Pair Days 
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REGISTER FOR THE YEAR 1860. 


Toronto, Canada We st 


LAKE ONTARIO, 10% feet APPROXIMATE ELEVATION ABOVE THE Sea, 542 feet. 


Year | Year | Year | Year | Year | Year 
1860, | 1850, | 1858, 1857. | 1856. | 1865. 
|; —— | ——} —_} |, 
8 oS os 2 » S we) wry 
43.25) 37.95 4.32) 44.19) 44.78) 48.73) 8.16! as° 08 
+ 1.8814 1.28)- 0.20,+ 0.07\/+ 0.62)— 1.39)— 1.96)—0. 16° 
6.55 5.25 6. -- 6.81 6.26|— 8.27|\— &.84|—7.02 


§ 68.0 | 64.5 ‘ 90.2 88.2 96.6 92.8 
43.45 | .4) 146.2 5 - 7.3 |—20.1 |—18.7 |—26.4 
“4.2 39.6 | 513 97.5 | 108.3 | 116.8 | 118.2 
72.90) 73 53.65 23 | 
55.85 7 7 41.58 33.53 | 
17.15) 17 5. 12.06 9.70 14.% 15.66) 13.84 16.38) 18.28) 18.19 
%.7 wu 23.2 80.7 39.8 31.2) 37.0) 42 30.4 
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the wind. and the yearly amount of rain and snow, for each of the years 1855—1860 are com- 
referred to the average including itself, but no subsequent year. 
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SOME NOTES ON THE DRIFT DEPOSITS OF WESTERN 
CANADA, AND ON THE ANCIENT EXTENSION OF 
THE LAKE AREA OF THAT REGION, 


KE. J. CHAPMAN, 
iy N UNIVERSITY COLLEGR, TORONTO 
Institute, March 16th, 1861.) 

is are the result of a careful 
{f Western Canada, undertaken 
unsuccessful search 
bunda itly in 
England 
nds from the 
on Lake 
lf’, and iinmedi- 
ks north of that region. 
moreover, at various points 
of Lake Huron; and also beyond the 
ce, as in the district south of Lake Ontario, in 

Michigan, and along the southern shore of Lake Superior. 
The notes recorded here, are arranged under two sections, of 
which the first comprises a collection of data, and the second a 


corresponding series of deductions. 


§ 1. Data. 


1. The first point observable, with regard to our drift deposits, is 
the very evident fact that the rock floor on which these accumula- 


Vou. VI. Q 
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tions are spread, had been extensively denuded prior to their deposi- 
tion upon it. They cover, thus, an undulating and more or less 
broken surface ; and their thickness, consequently, apart from the 
denudation to which they have been themselves subjected, is ex- 
ceedingly variable. 

2. The lowest of these deposits appear to consist of dark blue or 
greyish clays, with thin layers of yellowish or light-coloured clay in 
places. This deposit is often laminated horizontally, and is gener- 
ally very calcareous. It appears also to be free from northern or 
large crystalline boulders. Pebbles of limestone and other fossili- 
ferous rock, mixed with some small pebbles of water-worn gneiss, 
occur abundartly in it in many localities; but northern boulders, 
properly so-called, are either absent or exceedingly rare. Amongst 


the localities in which these lower and boulder-free clay deposits are 


of marked occurrence, the district around Toronto, and many parts 
of the valley of the Saugeen and western shores of Lake Huron, 
may be especially mentioned; but wherever our drift deposits are 
found to consist of clay and other materials, the clay-beds are almost 
invariably seen to occupy the lower place. At the same time, as 
described more fully in the sequel, beds of yellow and other coloured 
clay, it should be observed, are occasionally found with northern 
boulders in a higher part of the series,—but these are quite distinct 
from the lower clays now referred to. They are, moreover, of no 
great thickness, but alternate with, and are subordinate to, thick 
deposits of gravel and sand; whereas, the lower clays attain in 
places to a thickness of over 100 feet, and present a general uni- 
formity throughout. In these latter beds, no traces of contempora- 
neous fossils have, as yet, been found. 

8. It is generally assumed, as an established fact, that the harder 
rocks beneath the Drift exhibit everywhere the marks of glacial 
action. Although we have numerous examples throughout this sec- 
tion of the Province, of polished and striated rock, I believe it to 
be still an open question as to whether the rocks which underlie 
these lower clays, have been thus affected. I have not been able to 
discover any instances of it, nor can I find any recorded cases in our 
Geological Reports, or in other trustworthy sources. The question, 
hitherto, does not seem to have been mooted,—the Drift accumula- 
tions, generally, being classed together by most observers under one 
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common term. As the point is of much interest, however, it should 
be kept in view. 

4 Above the lower clay deposits, or resting immdiately (where 
these are absent) on the foundation rock of the country, we meet 
with a series.of sands aud gravels of evidently northern origin, con- 
taining boulders of gneissoid and other rock, and alternating occa- 
sionally with beds of clay, in which uorthern boulders are also fre- 
quently found. This clay, with scarcely an exception, is remarkably 
free from calcareous matter,—the cause of which will be alluded to 
farther on. In some places the clay and gravel are mixed up to- 
gether, and present no signs of stratification; but more usually 
they are distinetly stratified, and the boulders are mostly accumu- 
lated towards the upper part of the series. As a general rule, in- 
deed, the boulders occur in by far the greatest abundance, scattered, 
per se, over the surface of the gravels ; or resting immediately on the 
underlying rocks where the clays and gravels are absent. This ap- 
pears to have arisen, in some cases, from the subsequent removal, or 
washing away, of the looser materials in which the boulders were 


originally imbedded ; but the greater number of these were evidently 
thrown down where they now lie, by melting or stranded icebergs, 
after the deposition of the other Drift materials. The boulders, 
whether of gneissoid or fossiliferous rock, belong always to northern 


localities, in relation to the spots on which they now occur. Here 
and there, the infiltration of water containing bi-carbonate of lime, 
has cemented some of these upper Drift deposits into conglomerates 
of considerable solidity. (Burlington Heights; vicinity of Niagara 
Falls ; Georgetown, &c.) 

5. Under the gravels and sands, or where the isolated boulders of 
this series are found, the rocks are always more or less marked by 
glacial action. The more common effects comprise: a smoothed and 
polished surface, and a fine striation—the striw running in long 
straight lines in a general N.E. and 8.W. direction, although follow- 
ing to a certain extent, in hilly and broken districts, the natural 
windings of the rock slopes on which they occur. These effects are 
seen in Western Canada, at various heights above the sea-level, up 
to an elevation of at least 1500 feet. They are well shown on the 
top of the Collingwood escarpment, at about 1000 feet above the 
level of Lake Huron ; on the same line of escarpment near Niagara 
Falls; on many of the rock exposures on the north shore of Lake 
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Huron, and throughout the country at the junction of the Lauren- 
tian and Silurian formations, between the river Severn and the County 
of Frontenac. Also in the vicinity of Belleville. Trenton,® &c. 

The isolated boulders scattered over the country, frequently ex- 
hibit in themselves a polished and striated surface ; and the small 
boulders and Pp bbles imbedded in the gravel deposits often present 
the same effects. (¢.g. The pebbles found in the terraces north of 
Toronto; also those in Drift gravel in the environs of Belleville, 
Marmora, Guelph, Niagara Falls,+ &c.) 

6. The gravel and sand beds of this series occur, in places, in 
oblique stratification, or exhibit what is technically termed “ false 
bedding.”’ This occurs at or near the upper part of the series, and 
is evidently due to a re-arrangement of the materials by the action 
of currents e.g. Drift-bank seen in Great Western Railway cut- 
ting at Toronto, and extending westward several miles; beds at 
Orillia, on Lake Couchiching; also near Collingwood, &c. A re- 
markable example, alluded to more fully in the second part of this 
paper, Deduction 3, occurs near the village of Lewiston, on the 
south shore of Lake Ontario.) I think it will be rendered clear, by 
what follows, that the currents in question were not marine, but were 
produced in the lake waters, when these stood at higher levels. In 
places, moreover, secondary ridges, or ancient spits, have been formed 
by the same action out of these drift materials. (¢.9. Ridge at 
Weston, near Toronto, described by Sandford Fleming, C.E., in the 
present number of the Journal ; and a ridge in Nottawasaga Town- 
ship, described by the same engineer, Can. Jour., 1st series, vol. i. 
Also the ridge at Craigleith, in Collingwood Township, mentioned 
by the writer, in this Journal, vol. v p. 305.) These secondary 
ridges, 1t should be observed, are altogether distinct from the ter- 


races of the lake shores and intervening districts. A careful search 


would, no doubt, reveal their presence in very many localities. 


7. We now come to a fact of great interest: the occurrence of 
shells of fresh-water mollusca in the sands and gravels of these Drift 
deposits, at various levels above the present surface of our lakes. 
These shells belong to existing species, inhabitants of the surround- 


® See a paper, by the writer. “On the Geology of Belleville and its Environs,” in the 
Canadian Journal, Vol. V. (New Series), pp. 41-48 


¢ The localities cited in this paper, are those which have come more immediately under 
the author's observation. In most instances, the lists given might be greatly added to. 
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ing waters. They must not be confounded with similar shells left in 
elevated spots by the drying up of streams and ponds, or by the 
cutting back and lowering of river-beds. As occurring in our mo- 
dified drift deposits, they are imbedded in sand or gravel containing 
northern pebbles and small boulders; and in situations, more- 
over, in which it is evident that no merely local causes could 
have been concerned in their deposition. The fragility of most 
fresh-water shells, necessarily operates against the preservation of 
these in the coarser sediments, and explains their absence, pro- 
bably, as regards the upper Drift beds of many localities. 

In some of these re-sorted beds, the bones and teeth of both ex- 
tinct and existing mammals are occasionally found. The extinct 
forms comprise: a species of Mastodon (M. Ohioticus? see Can. 
Jour. New Series, vol. iii. p. 356); the Hlephas primigenius ; and 
apparently an extinct species of the horse. The remains of existing 
species found in these deposits (always confining our remarks to 
Western Canada), include the Wapiti, the Moose, Beaver, Musk- 
rat, &c. These two classes of remains have been found together. 
In a railway cutting through Burlington Heights, near Hamilton, 
the tusk of a Mammoth (Elephas primigenius) and the horns of a 
Wapiti (Flaphus Canadensis) were met with at a depth of about 
forty feet below the present surface of the ground.* I have also 
seen the lower jaw of a Beaver (Castor fiber), obtained from the 
same locality. The flint arrow-heads, and other wrought imple- 
ments of Amiens and Abbeville, which are now attracting so much 
attention in Europe, occur, apparently, in deposits of the same 
kind and age. 

I have discovered fresh-water shelis, under the conditions de- 
scribed above, in beds of stratified Drift consisting of coarse gravel 
filled with pebbles of gneiss and other northern rocks, on the King- 
ston road, about two miles east of Belleville, at an elevation, by rough 
measurement, of about 40 feet above the present level of Lake On- 
tario. These belong to Planorbis trivolvis, or to some closely related 
species. Other examples of the same shell were obtained from fine 
gravel in oblique stratification, near the village of Orillia, at a height 
of about 18 feet above the level of Lake Couchiching. This lake 


is about 120 feet higher than Lake Huron, and about 700 feet above 


* Sve a paper on the Geology of this district, by Charles Robb. C.E., in this Journal, New 
Beries, Vol. V. p. 510. 
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the sea. Pieces of nacreous shell (belonging to a species of unio?) 
were also found in gravel, in the vicinity of Barrie, at an estimated 
height of about thirty feet above Lake Simcoe. I have found lacus- 
trine and terrestrial shells in many other places, but these I omit 


from mention, as the shells occurred on the sites of ancient swamps, 


in gullies, or in flat lands adjacent to running streams; or in other 
doubtful situations in which they may have been deposited by freshets 
and other agencies of comparatively recent date. 

Mr. Robert Bell, of the Geological Survey of Canada, has added 
greatly to the above localities, in a valuable paper published in the 
Canadian Naturalist for February of this year (1861) Amongst 
other spots in which he has discovered fresh-water shells, the environs 
of Collingwood and Owen Sound may be cited. At the former, ex- 
amples of Planorbis trivolvis, associated with several species of heliz, 
were found by him at an elevation of seventy-eight feet above Lake 
Huron. Specimens of Melania conica have been obtained, according 
to Mr. Bell, from another spot in this locality, Dr. Benjamin 
Workman, of Toronto, has also communicated the discovery of ex- 
amples of a Melania and Unio ellipsis, on the high banks of the Don, 
about thirty feet above the lake. These may have been deposited 
by the river, however, when flowing at a higher level ; but they were 
covered, according to Dr. Workman, by a considerable deposit of 
sand. 

The upper deposits of the Drift period are separable with difficulty 
in many places from those of more recent age. As the one period 
merged gradually into‘ the other, this must netessarily be the case. 
Among the more recent deposits of Western Canada, however, our 
river “ flats’’ may be more especially cited, as those of the Grand 
River, filled with the remains of land mollusea. Also, the closely- 
similar deposits of the ancient bed of the Niagara, so high above the 
present level of that river; together with the shell-marls and calca- 
reous tufas of our lakes and streams; and our deposits of bog iron 


ore and iron ochres. 


§ 2. Deductions 
The following deductions appear to flow naturally from the obser- 
yations recorded above: 


1. A general depression of the land, at the commencement of the 
Drift period, must have taken place to such an extent as to admit of 
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the deposition of the lower clays. These latter were evidently derived 
from the limestones and other Silurian and Devonian strata lying 


beneath and around them. Hence their generally calcareous nature. 
Their derivation from this source is proved, moreover, by the pebbles 
of Trenton limestone and other fossiliferous rocks which they fre- 
quently contain. Extensive denudation must thus have occurred 
both immediately prior to, and during, the deposition of these clays; 
but it may be questioned whether the bolder contours offered by the 
denuded rocks, such as the escarpment that sweeps from the Niagara 
river to Cabot’s Head on Lake Huron, were not produced during 
the first uprise of the palwozoic strata from the earlier seas in which 
their materials were accumulated, ages before the period now under 
discussion. It appears, at least, to be a well-admitted point, that 
these rocks had been elevated into dry Jand before the deposition of 
the higher formations in the south and west. 

2. After the deposition of the lower Drift clays, a sudden and 
abrupt change in the character of the sediments took place. A 
striking example of this may be seen in the natural sections about 
Hogg’s Hollow, a few miles north of Toronto. The change in ques- 
tion must have been effected by a still further depression of the 
country, bringing the higher lands and gneissoid strata of the north 
within the influence of the waves, and yielding the sands, gravels, 
and boulders of the upper Drift accumulations. This depression 
permitted an invasion and broad extension southwards of the ice- 
covered Arctic seas, the true cause, in all probability, of the cold of 
this epoch. The depression must have exceeded 1,400 feet, since 
northern boulders are found at that height above the sea, on the 
Collingwood escarpment. The gneissoid boulders there met with, 
must at least have traversed the basin of Georgian Bay ; but the 
glacial striw which also occur there, may have been produced by 
the action of ice, originating at the spot itself. The three or four 
distinct sets of striae observed at this locality, however, do not ra- 
diate from any fixed point, but run in the usual north and south 
direction, some being a little east and others a little west of north.* 


8. At the close of this second series of phenomena, a gradual up- 
rise of the land appears to have taken place, and a vast area, extending 

* On a visit to this spot, sipce the publication of the “ Note on the Geology of the Blue 
Mountain Escarpment,” in the Canadian Journal, Vol, V. p. 304, some additional sets of 
stria were observed. 
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over and around our present lake basins, then became converted into 
a fresh-water sea. This probably found its outlet to the ocean 


through what is now the broad valley of the Mississippi. Its waters 


stood at a great elevation above the waters of our present lakes, and 
were gradually lowered to these levels by physical changes in the 
surrounding country, and more especially by the depression of a 
higher region lying to the east. During this gradual fall and retro- 
cession of the great lake waters, the upper layers of the Drift were 
re-sorted, mixed with newer sediments, and thrown up here and 
there into secondary ridges ; and the remarkable terraces which form 
so salient a feature in the general aspect of our lake shores and in- 
tervening districts, were then in chief part produced. The escarped 
faces of these Drift terraces, it should be observed, always front the 
present lake-basins, and thus look in some places towards the north, 
and in others towards the south, &c., according to the direction of 
the nearest shores. This would necessarily arise if they were pro- 
duced, as here imagined, by a gradual lowering of the waters, with 
intervening periods of repose. The shells of fresh-water mollusca, 
buried in the modified Drift, at various levels above the existing 
lake-waters, and in localities so far apart—for these shells have 
been found throughout the region south of the lakes, in addition 
to the localities mentioned in this paper—prove incontestibly the 
former expansion and union of our lakes, or, in other words, the 
presence in this part of Western America, of a widely-extended fresh- 
water sea, covering an enormous area. A _ curious circumstance, 
and one of great significance in its bearings on this question, is the 
fact that all the inclined layers of modified Drift (to the east, at 
least, of Lake Superior) appear to slope towards the west or south. 
A remarkable instance of this, hitherto, it is believed, unnoticed, 
may be seen near the mouth of the Niagara river, at Lewiston. At 
this spot, oblique layers of modified Drift, in beds made up of coarse 
gravel and pebbles, point nearly due south, and thus bear witness to 
the fact, that the current, which occasioned the inclined stratification, 
must have set directly up the gorge, or against the direction of the 
present stream 

The assumption of an immense fresh-water lake of this character, 
gradually falling from a high level, nec ssarily involves the additional 
assumption of an eastern barrier, extending at one period between 
the lake-waters and the Atlantic. This view was maintained by some 
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of the earlier investigators of our geology, and, notably, by Mr. Roy, 
in his much-discussed paper on the terraces of Lake Ontario, commu- 
nicated to the Geological Society of London, in 1837.* The difficulty 
of finding a satisfactory location for a barrier of this kind, led Sir 
Charles Lyell, however, to reject the idea of an original lake ex- 
tension, and to refer the formation of our terraces entirely to the 
action of the sea, during the slow uprise of the land at the com- 
mencement of the present epoch. In this, he has been followed 
by all geologists who have subsequently examined these terraces. 
The difficulty may perhaps be surmounted, by assuming the earlier 
and greater elevation of that portion of the country lying to the east 
of the gneissoid belt which connects our northern Laurentian dis- 
trict with the Adirondack Mountains of New York. The subse- 
quent depression of this region would open an eastern outlet to the 
lake-waters, and gradually lower these to their present levels. But 
whatever the explanation, the undoubted fact remains, that, at the 
close of the Drift period, a vast fresh-water sea extended over the 
greater portion of Western’ Canada, and at a level of at least 500 
feet above the present surface of Lake Ontario. 

Whilst the mollusca of this ancient lake were identical with ex- 
isting species, its shores were peopled by the mastodon and the 
mammoth, and probably by other extinct forms of life, together with 
various species that still survive. A great question remains to be 
solved, Our gravel beds may perhaps reply to this, and reveal 
to us, that here, as in Europe, man and the departed mammoth once 
trod the earth together. Could this be established, the discovery 
would be fraught with even deeper interest than that which attaches 
itself to exhumed human relics of the ancient plains of Picardy and 
the gravel-beds of Suffolk. Our Indian arrow-heads are disentombed 
by hundreds: the connecting link of the extinct tooth or bone may 
not be long forthcoming.t 


* Bee likewise the paper already referred to, by Sandford Fleming. C.E., on the physical 
characters of the Nottawasaga Valley.—Can. Jour. First Series, Vol. I. Mr. Roy’s paper, 
I believe, was never printed. 


t Since writing the above, Albert Koch’s account of the discovery of the Missouri masto- 
don has come under the author’s notice. In this account, published in 1841, it is stated that 
the mastodon bones were found in more or jess immediate association with large arrow. 
heads. The same writer also attests to the discovery of wrought implements in connexion 
with Edentate remains in Gasconade county, Missouri. 
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NOTES ON LATIN INSCRIPTIONS FOUND IN BRITAIN. 


PART Vil. 


BY THE REV. JOHN M©CAUL, LL.D., 
PRESIDENT OF UNIVERSITY COLLEGOR, TORONTO. 


37. In Horsley’s Britannia Romana, Durham, on. xi. and xii., we 
have copies of two inscriptions on stones found at Lanchester :— 


(X1.) 
IMP- CHS: M:ANT~GORDIA 
NVS- P+ F- AVG: BALNEVM :CVM 
BASILICA A SOLO INSTRVXIT 
PREGNLVCILIANVM: LEG AVG 
PR* PR CVRANTE M:- AVR 
QVIRINO PRE COHILGOR 


(XIL.) 
IMP: C¥SAR: M-: ANTONIVS 
GORDIANVS: P:F-:AVG 
PRINCIPIA ET ARMAMEN 
TARIA CONLAPSA RESTITV 
IT PER MAECILIVM FVSCVM: LEG 
AVG: PR*PR*-CVRANTE:M-AVR 
QVIRINO PR: COH I: L: GOR. 


Horsley reads and expands them thus : 
(X1.) 


“ Imperator Caesar Marcus Antonius Gordianus pius felix Augustus 
balneum cum basilica a solo instruxit per Gneium Lucilianum lega- 
tum Augustalem propraetorem curante Marco Aurelio Quirino pre- 


fecto cohortis prime legionis Gordiane.”’ 


(XIT.) 


“Imperator Caesar Marcus Antonius Gordianus pius felix Augustus 


principia et armamentaria conlapsa restituit per Maecilium Fuscum 
legatum Augustalem propraetorem curante Marco Aurelio Quirino 
praefecto cohortis prime legionis Gordiane,” 
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The points obviously open to objection, in these readings and expan- 
sions, are Gneium Lucilianum, in n. xi., and Cohortis prime legionis 
Gordiana ia both. Instead of “ Gneium,”” we should read Egnatium, as 
proposed by Mr. Ward, and established by an inscription on an altar 
found at High Rochester ( Bremenium), (Bruce, Roman Wall, p- 457), 
in which the name of Lucilianus is given as EGNAT. In the rendering 
cohortis prime legionis Gordiana, the absence of the number of the 
legion at once suggests doubt, and this is strengthened by the con- 
sideration that there is no evidence that any legion, known to have 
been in Britain, bore the title Gordiana 

As to Mr. Gale’s conjecture, that the “legion here called Gordiana 
was the /egio sexta victriz,” there is no other ground for it than that 
“the stated quarters [of that legion] were at York whilst the other 
legions had theirs at a much greater distance.”” Mr. Smith (Collect. 
Antiq. iv. p. 142) with equally little reason, refers the inscriptions to 
“the twentieth legion, apparently the legio Gordiana.” 

An examination of the words preceding legionis Gordiana, scil. 
prefectus cohortis, suggests fresh doubt, for there is no authority 
for a prefect of a legionary cohort, whilst the term is the usual desig- 


nation of the commander of an auxiliary cohort. Moreover, the 


order of the words — cohortis legionis, and not legionis cohortis—is 
so unusual, if not unprecedented, as in itself to cause dissatisfaction. 
Influenced, probably, by these considerations, Henzen, nu. 6626, rejects 
the expansion, legionis Gordiana, although accepted by Orelli, 
n. 975, and suggests Ligurum, or Ligurum Gordiane ; but neither of 
these readings appears to me probable. 

I interpret COH + 1+ L* GOR> as cohortis prime Lingonum* Gor- 
diane. We know that there were three, probably four, cohorts of the 
Lingones in Britain. Trajan’st tabule intorm us that the fourth} was 





* I do not recollect having seen a similar use of the first letter of the ethnic name of 6 
cohort; but in this case no confusion could arise, for, so far as we have evidence, there was 
ho other corps, that served in Britain, whose initial letter was L. 

+ Mr. Wright (Celt, Roman, and Saron, pp. 362, 363), through some strange inadvertence 
remarks on these fabula—“ They are all decrees of the Emperor Trajan ;" and, again speak- 
ing of the inscription found at Malpas,—“ The date of this record is fixed by its internal 
evidence to the 20th day of January, A.D. 103. The other similar monuments found in 
Britain are all of the same year.” 

t It appears that there is a difference in the number of the cohort between the outer and 
inner inscriptions of this diploma. The latter, it is stated, gives III] and the former TII- 
It is not easy to decide which is the correct number. Gazzera, Henzen, aud Bocking 
prefer III. 
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serving in Britain in A.D. 104, and the first in A.D. 105-106; whilst 
Hadrian's diploma notices the second in A.D. 124. According to 


the Notitia, the second was stationed at Congarata (Burgh-upon- 


Sands’); and the fourth at Segedunum (Wallsend), near which an 
altar has been found (Bruce, Roman Wall, p. 85), erected by a 
Preefect of that corps 
Horsley ( Durham, xv.) gives the following inscription (on a stone 

also found at Lanchester), which Dr. Bruce (Roman Wall, p- 161) 
regards as mentioning the first, not the second, cohort of the Lin- 
gones :— 

GENIO PRAETORI 

CL EPAPHRODITVS 

CLAVDIANVS 

TRIBVNVS CHO 

I LING VLPM 


i.e. Genio Preetorii* Claudius Epaphroditus Claudianust Tribunus 


cohortis prima Lingonum votum libs ns posuit mento. 


Dr. Bruce (p. 460) figures a slab, found at High Rochester, which 
bears the inscription : 


IMP: CAES: T+ AELIO 
HAD: ANTONINO: AVG: PIO PP 
SVB Q LOL VRBICO 
LEG: AVG PRO PRAE 
COH I LING 
*E *Q F 


Dr. Bruce gives equitum as the expansion of E Q; but the letters 
evidently stand for equitata—a contraction, of which there are many 


® Horsley strangely interprets—Genius the praetor; and the Index to the inscriptions in 
Monum. Hist. Brit. gives “Genius pretor?” There can be no doubt that pretoréi is 
correct 

¢ Camden and Horsley regarded the cohort, which is named here, as the second, but I 
prefer Dr. Bruce’s opinion. An objection to my reading Prafectus cohorts prime Lingoe 
gum Gordiane—may be drawn by some from the designation of the commanding officer 
being here tridunus, not prefectus: but there is no doubt that both terms are applied to 
the commanding officer of the same auxiliary cohort In the Notitia, the second and 
fourth of the Lingones are each under a tribunus, whilst it appears, from inscriptions on 
stones found in Pritaip, that they were cach under a prefsectus 
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examples,* and which, in this particular case, is established by the 
following inscription in Fabretti, p. 486 :— 


C+ CAESIDIO 
C-F*CRV* DEXTRO 
EQ: COH+ VIIL: PRAET 

COH «I+ LINGONVM 
EQVITAT® &e. 


Camden gives an inscription, found at Moresby in Cumberland, 
which mentioned the second cohort—and it is believed that the same 
corps was noticed in two inscriptions (Horsley, nn. xiii. and xiv.) 
found at Ikley in Yorkshire. One of these is so remarkable, that it 
deserves special notice, and I shall therefore consider it in a separate 
article. But to return to the Lanchester inscriptions—an obvious 
suggestion relative to L* GOR is, that it may be a misreading of 
LINGON ; but we may not disregard the leaf-stops in n. xii, after 


COH, I, L and GOR. 


There remains but one other point requiring notice—the use of 
the word principria, ot which I have never seen any other example 
except on the stone found near Bath (Vide article, n. 6 of these 
Notes), on which the letters between PR and PIA are illegible. Mr. 
Gale regarded the primecipia as ‘either the quarters of the legionary 
soldiers called the principes, or the place where the ensigns were 
kept ;” whilst Mr. Horsley “rather concludes it to be the General’s 
pavilion.’ Dr. Bruce interprets the term as denoting “the chief 
military quarters,” or “ ofticers’ barracks.” 


Mr. Smith (Collect. Antiq. iv. p. 142) observes : 


“The principia mentioned in the inseription, it need scarcely be observed, 
means the quarters of the chief officers, and place of depos t of the standards. 
The word occurs in an inscription of the time of Elagabalus [#] lately dug up 
pear Bath, and published in the Journal of the Archwological Institute.” 


Mr. Smith doubiless inferred the meaning of the word principia, 
as found in the Lanchester and Bath inscriptions, from its signification, 
when applied to a place ina camp. But there is no authority, so far 
as | am aware, eitherin ancient authors or in inscriptions, whereby 


* In Horsley’s Britannia Romana (Cumberland, \xi.) we have the same mistake. He 
reads 1*'HIS' EQ prima Hispanorum equitum ; 


equitatea. In Cumberland, lii., and in Northumberland, \xxxviii., the reading is Gallorum 
équitum, instead of Gallorum equitata. 


it should be prima Hispanorum 
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this or any other interpretation of the term, as applied to a building, 
can be confirmed. 

P.S8.—Since the foregoing was in type, I have observed in Hen- 
zen'’s Index, “ Coh. I. Lingomum Gordiana,”’ with the reference to 
Orelli’s n. 975=Horsley’s Durham, n. xii., but it does not appear 
whether this statement was made through inadvertence or with the 
intention of correcting the opinion expressed in n. 6626. 


38. The following is the inscription, found at Lkley, to which I 
referred in the last article :— 


RVM CAES 
AVG« 
ANTONINI 
ET VERI 
IOVI DILBCTI 
CAECILIVS 
LVCAN « 8 
PRAEF COH 

Horsley expands it thus: “Pro salute Imperatorum Caesarum 
Augustorum Antonini et Veri Jovi dilecti Ceecilius Lucanus praefectus 
cohortis.”” 

The point, which at once attracts attention, is the use of the unique 
phrase—Jori dilecti, especially as applied to but one of the Emperors 
named on the stone. Horsley compares the Homeric* diorpepées 
Baovres, but the illustration throws but little light on this remarkable 
compliment so strangely limited to one of the Emperors. For my 
part, I am persuaded that the reading is erroneous. Independently 
of the objection arising from the unprecedented epithet, there is a 
singular omission—according to Horsley’s expansion—of the deity te 
whom the altar was erected. This should, in my judgment, be sup- 
plied from the fifth line; and I venture to suggest that the true 
reading is LOVI: DOLIC* TI> ie. LOVI DOLIC|HENO) TI[BE- 
RIVS], Tiberius being the prenomen of Cecilius Lucanus. The 
epithet appears in various forms, such as Dolicenus, Dolcenus, Dole, 


and D. 


39. Inthe Gentleman's Magazine, for November, 1860, an account is 
given of the proceedings of the Yorkshire Philosophical Society, at their 





© Hlorsley might have cited 3:fpiAcs, which more closely expresses the Latin Joo 
dalectus. 
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monthly meeting in October. Mr, Kenrick, Curator of Antiquities, 
“ called the attention of the members to the inscription on the monu- 
ment of Flavia Augustina, discovered at the Mount, near York,” and to 
the suggestion (which I offered in article 21) as to the letter I before 
LEG « being part of the abbreviation PRI., “‘ This may have stood,” 
the Report proceeds, “either for Princeps or Primipilaris, examples 
of both occurring in inscriptions. The latter is perhaps the more 
probable. * * * The nronument in question, though coarse in 
execution, must have been costly, and we may conclude that Caeresius, 
who dedicated it to the memory of his wife and children, was a per- 
son of higher military rank than a common soldier.” In articles 17 
and 21 of my notes, I expressed a preference for princeps as the 
reading of PRI*; and on reconsideration of the subject, I see no 
reason for altering my opinion. It seems to me very improbable that 
the same contraction was used for the designations of two high officers 
of different rank ; and the enquiry as to the meaning of PRI~ ap- 
pears to be no more than a search for a case in which the abbreviation 
certainly denotes either of them. If such be found, then it may, I 
think, be reasonably concluded that it was not used for the other. 
Now there is no example, so far as I am aware, which proves that 
PRI was ever used for primipilus; whilst PRI* PRI-+ in Orelli, 
n. 3451 (if that mseription be genuine) establishes the use of it for 
princeps. Moreover, in my notes on the subject, I had no reference 
to princeps, as ‘‘a common soldier,” one of the principes, but to prin- 
cepe as the designation of the chief centurion of the principes, and 
the second in rank of the centurions in a legion, for, as Vegetius, ii. 8, 
informs us, Vetus autem consuetudo tenuit, ut ex primo principe 
legionis promoveretur centurio primi pili. This use of princeps, as 
“the” princepe, not “‘a’’ princeps, is not uncommon. In Henzen, 
n. 6779, we have an example of an officer, who was— 


PRIM : PIL 
LEG: V-ET LEG: X-ET LEG: VI-‘ITA: VT-IN 
LEG: X PRIMVM PIL: DVCERET EOQDEM 
TEMPORE: PRINCEPS:~ ESSET LEG: VI 
Vide also n. 6747. 


In 6780 and 6781 we find the princeps of an auxiliary cohort im 
two inscriptions found in Britain : 





236 NOTES ON LATIN INSCRIPTIONS FOUND IN BRITAIN. 


(1.) 

I1O™M 
COH: Il: TVNGR 
M EQ-C:°L-CVI 
PRAEST : ALB 
SEVERVS PR 
AEF+TVNG:~ IN 
ST VIC SEVRO 

PRINCIPI 

(2.) 

* * * 7 > > 
ET: NVM[INI: D>} 
N° COH-I1-TVN 
GROR> GOR+ M- EQ 
[Cc] L:CVI+PRAE 
EST * * * CLAV 
peeece © PRA 
EF - INSTANTE 
AEL* MARTINO 
PRINC: &c. &e. 


Dr. Bruce (Roman Wall, p. 264) on the first of these inscriptions, 
and Mr. Hodgson (Arch@ol. liana, ii. p. 88) on the second, ju- 
diciously reject the interpretation of princeps as a proper name, or as 
the designation of the Emperor, and refer to Manutius as authority 
for “ primus princeps, secundus,” &ce. 

The opinion, which seems to have been held by both, would have 
been more clearly expressed, if they had distinctly stated that princepse 
alone (without primus) is used for the first centurion of the principes, 


just as primipilus is used for the first centurion of the triarii. 


40. In the Journal of the Archeological Institute, n. 65, 1860, there 
is an interesting and carefully prepared paper by the Rev. Edward and 
Mr. Arthur Trollope, on “The Roman Inscriptions and Sepulchral 
Remains at Lincoln.” As there are some points on which I differ 
in opinion from the learned authors, I purpose devoting two or three 
articles to the consideration of the doubtful readings or interpreta- 
tions. 

In p. 4 we have the inscription : 
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D-M 
FL: HELIVS NATI 
ONE GRECVS VI 
XIT ANNOS XXXX 
FL*INGENVA CO 
NIVGI POSVIT 


It is thus interpreted :—‘ To the divine shades,—Flavius Helius, a 
Greek by nation, lived forty years. The free-born Flavia erected this 
stone to her husband.” 

I cannot perceive any reason for rejecting the obvious interpretation 
of Ingenua as a cognomen. It is not rare: Mommsen (Inscript. 
Neapol.) furnishes several examples. 


41. In p. 6 we have the inscription that formed the subject of 
article 20 of my notes :— 


L*SEMPRONI: FLA 
VINI*-MILTIS: LEGVIIII 
* ALAVDI SEVERI 
AERVIIANORXXX 
ISPANICA LERIA 
CIVMA 


The reading and interpretation of the third line, which seem to be 
most favourably received by the Messrs. Trollope, are the same as 
those which I suggested ; but a preference is expressed for ISPANI - 
GALERIA, instead of ISPANICA: LERIA. It is remarkable that 
when I first saw the inscription, this reading suggested itself to me; 
but although recommended by the circumstance that the Galerian 
tribe was common amongst the Spaniards (Henzen, n. 5598), I re- 
jected it on the ground. that there is no example, so far as I am 
aware, of such a position of the tribe, not only after the birth-place, 
but also after the vears of age and of service. But the existence of 
Leria, a8 a town of Hispania Tarraconensis, seems to be questioned, 
apparently on the ground that it is “ not found in Dr. Smith’s Dice 
tionary of Roman Geography.’ There can be no doubt, however, 
that it did exist : it is mentioned by Ptolemy, cited by Cellarius, 
i. p. 106. 


The readings civis [or civitate] mazimi exempli for CIVMA seem 


to me very improbable. I prefer my own suggestion—C-IVNIA 
Vor. VI. Kk 
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e[furante] Junia. In support of this it may be added that the Junia 
gens was common amongst the Spaniards, whence we may assume that 
IVNIA was an ordinary female name amongst them.—Reinesius 


Syntag, p. 1:57. 


2. In p. 15, the stone is figured on which is the inscription given 
by Horsley, Brit. Rom., Lincolnshire, n. 1:— 


DIS MNIBVS 
NOMINI SACRI 
BRVSCI-FNI CIVIS 
SENONI* H CARSS 
NAE CONIVGIS 


ms Ss . SS 


“ The memoria! has been thus read 
DIS MANIBVS 
NOMINA (or NOMINIT) SACRI 
BRVSCI FILI CIVIS 
SENONII Ef CARISS 
IMAE CONIVGIS 
EIVS ET QVINTI F 
* The slab is broken off just below the last line [marked by asterisks], and the 


inscription may be unperfect.’ 


Mr. Ward read the four middle lines: Nominii Sacrj Bruscifili 
ciris Senonu et charissima Vania conpugts, 

Horsley gives the expansion; “ Dis Manibus Nominii Sacri Brusci- 
fili civis Senonii et carissime Vanie conjugis ejus et Quintia.” 

Gough (Camden's Britannia, ii. p. 374) offers the astonishing note 


—that the first word in the fourth line “may as well be read 
LINCOLNI as SENONI.”’ 

1 am inclined to suggest the reading: Diis Manibus Nominu Sacrni 
Brusci filii, civis Senonii, et carissime conjugis, Lucii Quinti flia. 
This is favoured by the appearance of the remaining portions of the 
letters as given in the woodcut, but it may be LVCIE [scil. E for 
AE] QVINTI F[ILIAE], a reading which is recommended by having 


the name of the conjuz. 


43. In p. 17, the inscription on the grave-stone presented by Mr. 
Arthur Trollope to the British Museum, im 1853, is noticed :— 
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1: VALERIVS:1:F 

CLA’: PVDENS:SAV: 

MIL: LEG: IL: A:P>F: 

»* DOSSENNI 

PROCVLI: A+ XXX 

AERA « 1 D’SP 
H:S8°E 


“ The following reading of the inscription may be suggested—Julius (or Titus) 
Valerius, Julii (or Titi) filius, Claudia (fridu), Padens, Savia, miles legionis II - 
Auguste (or adjutricis) pie, fidelis, centuriw Dossenni Proculi, annorum xxx, 
wrum ii, de sua pecunia hoe sibi fecit (or hic situs est.)” 


The appearance of the letters on the stone, as figured in the 
Journal, \eads me to regard Titus as more probable than Julius. I 
also prefer adjutricis and hic situs est. For de sua pecunia, | would 
suggest de suo peculio (Orelli, n. 5553); and for centuria, centurid, 
as the usual construction seems to have been—the legion, cohort, or 
ala in the genitive, and the century or troop in the ablative. Thus 
in Renier nn. 3938, 3939, centuria and turma are given in extenso. 
On p. 17, the observation of Mr. Franks on this inscription is cited : 

“It records Julius Valerius Padens, son of Julius, of the Claudian tribe, and a 
native of Savia, a city in Spain; he appears to have been a soldier of the second 


legion, and of the century of Dossennus Proculus, and to have lived thirty years, 
two of them as a peusioner.” 


The tribe, being the Claudian, leads me to prefer (both here and in 
Gruter, 547, 10) Savaria, a town in Pannonia. Vide Reinesius, 
ch. viii. n.5, and Orelli, n. 500. The interpretation, “two of them 
as a pensioner,” is liable to the objections, that there is no number on 
the stone, which can be clearly read, and that there is no authority 
for “a pensioner.’ Iam not sure that I correctly understand the 
use of the term by Mr. Franks, but if his meaning be, that Julius 
Valerius Pudens received pay for two years, as some of our discharged 
soldiers receive pensions, he has not at all expressed the sense of the 
Latin. The phrase AERA MERVIT means the same as STIPEN- 
DIA MERVIT, i.e. served {the stated number of} years. 

But it is more important to notice the construction of the 
word in this inscription. Instead of AERVM we have AERA, 
for the last letter seems to be A. The number is so obliterated that 
it appears scarcely possible to propose a certain restoration ; but per- 
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haps in this injured portion of the stone there was, besides the 


number, M standing for merwit. 

I have pleasure in adding, that the Messrs. Trollope are the first, 
so far as I am aware, who have noticed the ascia in Britanno-Roman 
epigraphy. 

44. In p. 19, we find the expansion,—Hic ex testamento positus (?)” 
for H:E-TEST:P. I prefer “ Heres ex testamento posuit,”” the 
heir being the veteran named in the sixth line. This inscription is of 
much interest, as supplying another notice of the 14th legion. The 
only other stone found in Britain, which mentions this celebrated corps, 
is that dug up at Wroxeter, and now in the Library of the Grammar 
School at Shrewsbury, on which see Notes, p. iv. n. 14. 


45. In p. 19, a stone is noticed which was found at Lincoln, during 
the early part of last year. 

“ The inscription, which is perfect, may be thus read :— 

DIIS: MANIB 
C’IVLI GAL 
CALEN’F LVC 
VET EX LEG: VI 
VIC: PF NASEMF 

“The person here commemorated may have been Oaius Julius, of the Galerian 
tribe, son of Calenus, a native of Lucca (1), and a veteran of the sixth legion, 
styled Vietriz, pia, fidelis(?). The concluding letters are inaccurately formed, 
and their import is obscure. Nepos a suo bene merenti fecit, has been proposed, 
but we confess our inability to offer any satisfactory explanation. The sixth 
legion, however, it must be observed, was styled firma atid ferrata, which may 
suggest the more correct reading. It is doubtful whether it was ever styled 
pra, fidelis, 

The inseription, although apparently plain, and moreover accurately 
represented in a woodcut prepared with great care from a photograph, 
presents more than ordinary difficulty. The objections to the read- 
ings, proposed by Messrs. Trollope, for the first three lines, are : that 
C. Julius has no cognomen—that the normal arrangement of the 
name of the father and the tribe is inverted—and that the sixth 
letter in the third line seems clearly to be I, not F. 

1 am inclined to suggest the following expansion :—Diis Manibus 
Cait Julii, Galeria tribu, Caleni, (or Galeni), Lugduno, i.e. of Caius 
Julius Calenus, (or Galenus), of the Galerian tribe, a native of Lugdu- 
num. The only objection, worth noticing, which I see to this, is, 
that in the woodcut there is a mark resembling a point between N 
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and I; but it seems probable to me that the mark is the result of 
injury or of age. It is remarkable that there is a similar mark be- 
tween L and I, in the fifth line of the inscription noticed in the pre- 
ceding article. 

LVG is a common abbreviation for Lugdunum, and in that city the 
Galerian appears to have been the ordinary tribe. Vide Horsley, Brit. 
Rom., Monmouthshire, n. 111, and Orelli, n. 4020 

But the principal difficulty remains for consideration. To the 
reading of the last line, 

‘VIC: PF NASEMF 
the Messrs. Trollope suggest the serious objections, that PIA FIDE- 
LIS can scarcely be accepted as an expansion of P- F, as it is doubt- 
ful whether the sixth legion was ever styled pia, fdelis ; and that the 
concluding letters are so inaccurately formed, and their import so 
obscure, that they are unable to offer any satisfactory explanation. 
Let us first consider the question as to the application of the epithets 


pia fidelis to the sixth legion. Henzen certainly seems to have been 
of the opinion that this legion was not styled pia fidelis, for, in his 


index, whilst giving other titles, he omits mentioning these, and cor- 
rects two inscriptions in which those letters are found in connexion 
with the sixth. In his emendations I concur, for the use of CLAVD: 
in each of these cases shows that LEG ~ VII was intended ; but the 
opinion that P*F. standing for pia fAdelis were never applied to 
LEG « V1, may be refuted by several examples. In Britain, omitting 
some instances which may be questioned, we find examples in North- 
umberland, n. xliv. ; Cumberland, nn. xxiv. and xlii.; and Westmore- 
land, n. vi., of Horsley’s Collection. In Stuart’s Caledonia Romana, 
p- 349, we find an inscription in which the words pie fidelis, applied 
to the sixth, are almost in extenso. Again, in Bruce’s Roman Wall, 
pp- 270 and 274, we have other examples of the application of P+ F. 
Nor is the usage limited to Britain. Steiner, n. 611; Lersch, 
C. Mus. i. p. 14; and Dureau de Lamalle, Annal. dell’ Inst, Arch. 
iv. 1832, p. 151, supply examples found on the continent. 

In Bruce's Roman Wall, p. 250, we have fidelis in extenso ; and 
in Mommsen’s Inscrip. Neap., n. 2852, ‘‘ fidel.,”” but in both cases 
without “ pia.” 

As it has now, I conceive, been established, that P’ F in the last 
line of the inscription under consideration should be read pia fideli, 
we may proceed to the last letters, read by the Messrs. Trollope as 
NASEMF. The ligulate form, read by them as NA, seems to me to 
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be VM. It is not uncommon, and is noticed by Horsley in his table 
of abbreviations. Assuming, then, that these letters are VM, and 
adopting the reading of the others by Messrs. Trollope, I would sug- 
gest ricus monumentum sibi et marite Seeit. But I am not satisfied 
that E, after 8, is the correct reading. The letter, as it appears in 
the woodcut, looks very like P. If this be the fact, then I would 
suggest :— Virus mandavit sua pecunia monumentum fieri. According 
to my view, the inscription may most probably be read thus: 
DIIS MANIB(VS] 
CAML) IVLI{1}] GAL[ERIA} 
CALENI LVG[DVNO} 
VET[ERANVS| EX LEG[IONE) VI 
VIC(TRICE] PLIA] FIIDELI] V{IVVS) M[ANDAVIT) 
SEVA] P[ECVNIA) M[{ONUMENTVM) F(IERI]. 


46. Amongst the valuable results of the exploration of the Station 
of Bremenium, which was made through the liberality of the Duke 
of Northumberland, in 1852, was the discovery of several inscribed 


stones. On one of these, as figured in Bruce’s Roman Wall, p. 458, 
is the following imperfect inscription : + 
IMP CAE -. «@ «om oe 6 oO a i 
= =| oa Pp . F a a oS ee oS 
sees CH:-I-F-VARD ® ® * ¥ 
_* * * * * BALLIS A SOLO RES 
SVB C:-CLAP « LINI LEG AVG 
INSTANTE AVR QVINTO TR° 


Dr. Bruce remarks : 


“ The inscription may be read : 
IMP[ERATORI] CAE[SARI] 
P[1O}] FLELICI) 
C[O)}H[ORS] I FLIDA] VARD[VLORVM 
BALLIS A SOLO REST[ITVIT] 
SVB C[AIO] CL{AVDIO] APELLINI[O] LEG[ATO) AVG[VS8TALT] 
INSTANTE AVR[ELIO}] QVINTO TRIB[VNO}. 
In honour of the Emperor Casar, 
Pions, happy. 
The first echort of the Vardali, styled the faithful, 
—- from the ground restored, 
Under Caius Claudius Apellinius, imperial legate ; 


Aurelius Quintus, the Tribune, superintending the work. 





+ Another reading may be suggested: Vidua marito sua pecunia monumentam fecit 
My objection to it is that I have never seen ridwa in any ancient inseription not Christian. 
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“The word dallis being peculiar, it would be rash to haszard a hasty explana- 
tion of it. It does not occur in Gruter. Is it the termination of some word? 
Is it a contraction for balneis ? or has 56 been substituted for v, and should it be 
vallis? These are the mosf plausible suggestions which have occurred to me, 
but [ am not satisfied with any of them. I have written the cognomen of the 
legate, as I think the inseription requires; it is necessary, however, to state that 
this name does not occur in Gruter.”’ 

In the year 1855, excavations were carried on at the same place, 
and a slab was discovered bearing the following inseription, as given 
by Dr. Bruce, in the interesting account published in the Archeologia 
liana (new series), vol. i. p. 78: 


IMP:CAES*M:AV * 
** * * * PIO F* * 
TRIB: POT X COS * 
P-P-BALLIST: A SO 
VARDVL* *** * * 
TIB-CL:PAVL * * 
PR PR: FEC *** 
P-AEL*****4* 


This inscription, as Dr. Bruce observes, solves the question as to 
BALLIS in that found in 1852, for BALLIST suggests BALLIST- 
ARIVM, and we are also enabled to correct the reading of the name 
of the imperial legate, by substituting Paulinus for Apellinius. So 
far every thing seems satisfactory ; but Dr. Bruce adds in a note : 

“ A comparison of the two inseripti ns does not remove all the difficulties at- 
tending the reading of the name of the Proprator on the slab found in 1862; but 


if the name of this dignitary be not (Tiberius) Claudius Paulinus, it is difficult 
to say what it is.” 


I am unable to understand the grounds of this remark. The name 
of the legate on the second slab seems to be, beyond doubt, Tiberius 
Claudius Paulinus, and from this we have to correct the reading on 
the first slab--Caius Claudius Apellinius. The substitution of Pauli- 


nus for Apellinius seems certain. Claudius remains in both, the only 
difference being that in the first we have the abbreviation CLA, in 
the second only CL—and all that remains to be done is to get rid of 
Caius, the preenomen in the first. Can there be any doubt that the 
C preceding CLA in that inscription stands not for Caio but for cura, 
i.e. that we should read sub clura|? Paulini, in the genitive, con- 
firms the expansion. 
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Thus no difficulty regarding the names of this Propreetor remains. 
In one his pranomen is given; in the other it is omitted, as is fre- 
quently the case. In the Vieux inscription (Mr. C. R. Smith's 
Collectanea Antiqua, vol. iii. p. 95) the names of this same Propres- 
tor also appear without the prenomen.—Compare the inscriptions 
]6a, 98, and 102a in Monum. Hist. Brit. 


But another inquiry remains as to the age of the slabs. Dr. Bruce 
remarks on this point : 


“The emperor here referred to is no doubt Heliogabalus. He assumed the 
same titles as Caracalla; but the character of the letters and the evidently in- 
tentional erasure of the distinctive part of his name, indicate the later rather than 
the earlier monarch. Fortunately the erasure in the second line has not been so 
effectually performed as to prevent the word ANTONINO being discernible.” 


Neither of the reasons given by Dr. Bruce seems to me conclusive 
evidence as to the emperor here referred to being Heliogabalus. 
Moreover, the examination of the date of the Vieux monument, by 
Mr. Roach Smith (Collect. Antiq., iii. p. 98) does not favour this 
opinion. He observes : 


“This monument was erected in the first year of the reign of the third Gordian. 
[In the inscription on the principal face the date is given—AN.PIO RET 
PROCV L*COS—which corresponds to A.V. 288.] The events mentioned in the 
inscriptions probably occurred a considerable time anterior to the setting up of 
the monument. M. Huet and the Abbé le Neuf believe that the Adinius Julianus, 
prefect of the pratorium, whom Solennis went to Rome to see,and from whom 
he received this letter of recommendation [inscribed on the monument], is the 
Julianus mentioned by Herodian and Capitolinus, who held this bigh post in the 
time of Macrinus [i.e. before the commencement of the reign of Heliogabalus}. 
This was twenty years prior to the reign of Gordian, and as Julianus speaks of 
Paulinus as bis predecessor in Gaul, Paulinus, in this case, must have been in 
Britain in the reign of Caracalla, possibly of Severus, when the sixth legion was 
in active service in the north of the island, ropelling the Mwate and the Caledo- 
nians.” 


In the opinion of M. Huet and the Abbé le Neuf I concur. It 
seems very improbable that the Julianus, who was prefect of the 
preetorium under Commodus, was the individual named on the monu- 
ment. I regard the Adinius Julianus of the monument as most 
probably the same who is mentioned as M. Aidinius Julianus amongst 
the patroni of Canusium, in the well-known inscription (of the date 
A.D. 223) given by Mommsen, Inscript. Neapol., n. 635. 
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47. In the Journal of the Archeological Institute, n. 67, 1860, 
p- 270, a tile from Caerwent is figured, which bears the name 
BELLICIANVS, four times written, in “ what may be called the cur- 
sive hand {?) of the British Romans. The name Belicianus (with a 
single /) occurs on one of the tomb-stones from Bulmore, near Caer- 
leon, and may possibly refer to the same individual.” 

To these observations of Mr. J. E. Lee, the following remarks are 
subjoined : 


‘* The sepulehral stone found at Bulmore, to which Mr, Lee refers, is figured in 
his Delineations of Roman Antiquities found at Caerleon, pl. xxiv. p. 37. It 
bears an inscription in memory of Julia Veneria; it was erected by Alesander 
(sic) her husband and Julius Belicianus her son. The upper part of the stone 
forms a pediment, on which a dolphin is sculptured. The names Bellicius, Belli- 
cinus, Beelicus, and also Bellianus, Bellienus, de., occur in inscriptions given by 
Gruter. Bellienus was the name of a family of the Annia gens; Bellicianus 
may have been a name derived from that of the town in Gaul, of some note in 
Cesar’s campaign against the Allobroges, Bellicium, or Belica, now known as 
Belley. It is situated about forty miles E. of Lyons.” 


I am unable to consult Mr. Lee’s work, as above referred to ; but 
the inscription, which is cited, is the same as that given in Mr. 
Wright's Celt, Roman, and Saxon, p. 315: 


~ D. M, To the gods of the shades. 
IVLIA* VENERI Julia Veneria, 
A: AN’ XXXII aged thirty-three years, 
I: ALESAN-CON Alexander, her husband 
PIENTISSIMA most attached, 
ET -I-BELICIANVS and Julius Belicianus 
F- MONIME her son, this monument 
F-C caused to be made.”’ 


With this reading and translation I am by no means satisfied. The 
I at the beginning of the third line seems to me to be not a numeral, 
to be joined to XXXII in the preceding line, but the ordinary nota 
for Julius, scil. “ Julius Alexander.” “ Her husband most attached " 
is evidently a casual slip, as a translation of CON[IVGI) PIENTIS- 
SIMA[E], which, of course, means “to his most attached wife.” 
The name BELICIANVS may perhaps be nothing more than the 
ordinary cognomen FELICIANVS, the B being used for F. MO- 
NIME is so strange an abbreviation of MONIMENTUM, that it 
excites suspicion as to the correctness of the reading. I venture to 
suggest—M * OPTIME,—i.e. M[ATRI] OPTIM[AJE. According 


‘ 


ae ome 
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to this view, the inscription denotes that “ Julius Alexander to his 
most affectionate wife, and Julius Felicianus to his excellent mother, 


caused [this memorial | to be made.” 


48. In 1848, Lord Palmerston presented to the British Museum a 
pig of lead, found at Carthagena in Spain, which bears the follow- 


ing inscription :* 


M:P: ROSCIEIS: M- F- MAIC. 


This inscription is identical with that on the block in the Collee- 
tion of Antiquities at the Bibliothéque Imperiale at Paris, which was 
also found in Spain. Mr. Way (in an excellent article on “The 
Relics of Roman Metallurgy,’ in the Journal of the Archeological 
Institute, n. 61) notices a reading in extenso suggested by Mr. New- 
ton, scil. Marcus Publive Roscius, Marci filiue, Mecia [ tribw]. This 
does not appear to me satisfactory. On comparing it with Henzen’s 
n. 5733, beginning M* P* VERTVLEIEIS: C: F-, I am inclined to 
regard ROSCIEIS as an archaic form of the nominative plural, M+ P- 
as standing for Marcus and Publius, and M°F for Marei Alii. 
MAEC~ may be an abbreviation of MAECII, for we know that 
Macius was amongst the names borne by members of the Roscian 
gens e. gr. Orelli, n. 4952: 

L- ROSCIO: M- F- QVI 
AELIANO* MAECIO 
CELERL. 


But I preter Mr. Newton's MAE( [A] tribu. Thus we have in 

Pabretti, p. 240. 

L* RVSTICELLIVS: C- SCA [i.e. Scaptia tribu] 

M~- CVSINIVS: M: F- VEL [ie. Velina tribu} 
The omission of the cognomen is an evidence of rare antiquity in Latin 
Epigraphy and the same is indicated by the termination eis. 

Henzen, (in a paper on the inscription n. 5733, published in 
Bulletin dell! Institut. di Correspond. Arch. Rome, 1845, and 
translated by Mr. Key, in Proceedings of Philological Society, vol. 
vi. p. 179) states that he has not met with this form of the nomina- 





* The interesting character of this inscription will, 1 trust, be deemed a sufficient apology 
for my introducing some remarks on it, although not found in Britain. In a future Part I 
purpote taking up the inscriptions on the pies of lead, of the Roman period, which have 
been found in Britain. 
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tive plural of the 2nd declension at a later date than about the middle 
of the seventh century of the City, i.e. about 100 years n.c. 

It may be worth while to observe, that the omission of e¢ between 
two names isnot uncommon. We have an example in Henzen, n. 5733, 
—M P+ VERTVLEIEIS,—i.c. as we express it, Marcus and Pud- 
line Vertuleius. In Orelli, n. 3121, there is a similar form—Q- M° 
MINVCIEIS Q:F°RVF: i.e. Quintus et Marcus Minucii, Quinti 
Rilti, Rufi, or as we express it, Quintus and Marcus Minucius Rufus, 
sons of Quintus. 

The inscription on the block I regard as showing that it was from 
the mines rented by the two Roscii. It is possible that they may 
have been public officers, but we should then probably have had their 
official designation. 
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BY SANDFORD FLEMING, C.E. 





Read before the Canadian Institute, March 2nd, 1861. 

The flat plain skirting Lake Ontario in the locality of Toronto, 
and on which the city is built, extends for many miles westerly, and 
is bounded on the east by the Scarborough Heights, and on the 
north by the terrace-shaped elevation known as the Davenport 
Ridge. This terrace crosses Yonge-street about half a mile north 
of Yorkville, immediately at the residence of the Hon. Mr. Morrison, 
and trends westerly and slightly north-westerly a little over three 
miles to the point where the Northern Railway crosses the Daven- 
port road. At this point the terrace changes its direction, anda 
peculiar gravel deposit begins: the terrace, instead of continuing 
its uniform westerly direction, takes a sudden bend towards the 
north, and sweeps diagonally through the third and fourth conces- 
sions of the township of York, for a distance of nearly four miles, 
until it reaches the neighbourhood of Weston. Here it loses itself 
in the rising ground ascending easterly from the Humber, but is 
again developed on the western bank of that river, and, extending 
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southerly, becomes strongly marked near the village of Lambton, 
where it again makes a sudden detour and sweeps westerly along the 
line of Dundas-street and continues in a direction generally parallel 
to Lake Ontario through the neighbouring townships. 

The gravel deposit already referred to, can likewise be traced over 
a considerable area, but, unlike the terrace in its windings into the 
interior, the gravel is found only in a uniformly straight direction, 
and that generally parallel to Lake Ontario. The gravel is found 
over a distance of two and a half miles in a well-defined, yet low, 
narrow ridge, averaging only about an eighth of a mile in width, in 
height from about fifteen to twenty feet in the centre, gently rounded, 
and sloping to the level ground on each side. 

The terrace rises abruptly from the plain below to an elevation 
averaging from thirty to about fifty feet, and although generally 
known by the name of “‘ The Davenport Ridge,” it cannot properly 
be termed a ridge, as its summit either maintains its level as a table- 
land, or gently rises towards the interior in easy undulations. 

Good sections of the gravel deposit are given in the ballast pits of 
the Northern and Grand Trunk Railways at points about half a 
mile apart, where these lines cross it at the Davenport and Carleton 
stations respectively. Both sections are so precisely similar in cha- 
racter that an illustration of one will suffice—(See Plate)—and it is 
not unreasonable to draw the inference that the same leading cha- 
racteristics, similarly displayed at these points half a mile apart, 
obtain throughout the length of the deposit. 

The terrace already referred to has frequently been noticed by 
geologists, especially where it crosses Yonge street, this point being 
easiest of access from Toronto. Sir Charles Lyell, in his “ Travels 
in America,” makes particular reference to it. He maintains that 
it marks the margin of the sea at some early period ; others, again, 
consider it the former boundary of Lake Ontario. Following up the 
latter supposition we can scarcely avoid coming to the conclusion 
that the Davenport gravel ridge, from its peculiar outline and from 
its level, must have been washed by the ancient Lake Ontario in a 
manner precisely similar to that in which the singular and similar 
formation in front of Toronto harbour is washed by the present lake. 
We may even venture a step farther, and advance satisfactory rea- 
sons for attributing the origin and development of the Davenport 
gravel ridge to the action of the lake at its higher level. Many 
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gentlemen have submitted their views on the origin and progress 
of the formation which encloses Toronto harbour, as well as the 
adjoining sheet of water, Ashbridge’s Bay. ‘They nearly all agree 
that it is a deposit due to the continued action of the waves on the 
Scarborough Heights. Professor Hind very fully discussed the 
matter in an elaborate paper published in the Canadian Journal (first 
series) ; and the writer laid two papers on the subject before the 
Institute at an earlier period. It will not be necessary to go over 
the arguments given in the articles referred to. They seemed per- 
fectly conclusive when applied to the ridge or shoal, island or 
peninsula, or whatever it may be called, in front of Toronto harbour. 
They are equally applicable to the Davenport gravel ridge, with Lake 
Ontario high enough to wash it, and if we are satisfied that the 
development of one formation is caused by the waves of the present 
lake, acting through a long course of years, in undermining the 
heights of Scarborough and in giving to the débris a progressive 
westward motion, we can have no difficnity in coming to a similar 
conclusion with regard to the formation of the Davenport gravel 
ridge, viz.: that it was gradually produced by the mechanical action 
of the waves of Lake Ontario when it stood at about 170 feet above 
its present level ; that the materials of which the deposit is mainly 
composed are the insoluble portion of the débris formed by the de- 
structive action of the waves on the terrace which stretches parallel 
to Lake Ontario and crosses Yonge street about half a mile north of 
Yorkville ; that these materials have been transported westerly to 
their present resting-place by the singular progressive motion given 
to all beaches, under certain conditions, by the waves. 

Admitting this to be the true history of the Davenport gravel 
deposit, and there can be little doubt of it unless it be assumed that 
the forces of nature have been entirely changed in their character 
as well as their mode of action, we are yet somewhat puzzled to 
account for some peculiarities in the stratification which are seen on 
a close inspection of the sections formed by the railway cuttings. 

The gravel is not deposited in horizontal beds, as is generally the 
case with sub-aqueous formations, nor is it laid, as one would natu- 
rally expect to find it on accepting the foregoing theory as satisfac- 
tory, that is to say, in thin beds dipping southerly, or from the shore 
towards the water, as if they had been thrown up one over another 
on the inclined plane of the beach by the storms of the former lake. 
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On the contrary, we find the gravel invariably deposited in the oppo- 
site direction, that is to say, in beds dipping away from the lake, and, 
in some instances, nearly at right angles to what may have been the 
plane of the beach. 

There seems only one way of accounting for this peculiarity, con- 
sistent with phenomena observed at the present day, and yet in 
harmony with the theory of formation already advanced 

We find on many similar drift deposits going on at the present 
time around Lake Ontario, as well as around all the great lakes, that 
the winds and waves under certain conditions produce results which 
will readily account for the peculiar stratifications at Davenport. 
It is, however, unnecessary to go farther than the formation already 
referred to in front of Toronto for an illustration. The long nar- 
row spit which forms the eastern half of this formation, and which 
connects it with the main land, is perhaps under precisely the same 
conditions that the Davenport ridge was in with Lake Ontario at its 
supposed higher level. This modern spit is so low that it is not at 
all times above water; at the present moment a considerable extent 
of it is under water, at other times it is all or nearly all barely above 
the lake level; but, whether above or below water, it is exposed, 
when the wind blows point Llank on the shore, to a destructive as 
well as an accumulative action, destructive on the outer or lake side 
and accumulative on the inner side. 

These cémbined actions were observed by many a few years ago, 
when the special attention of the citizens of ‘Toronto was drawn 
to the breach formed near Privat’s hotel. Their effect on the 
deposit was chiefly to move it nearer the main shore, the materials 
being lifted by the waves from the outer slope and deposited on the 
inner side. 

This action of the waves is not confined to a particular point. It 
may be witnessed to a greater or lesser degree along the whole 
extent of the spit, whether it be above or below the surface of the 
water, when the waves break on the beach at an angle not too acute. 
This difference, however, may be remarked: Where the summit of 
the ridge is above water, waves of greater force are required to wash 
the materials composing the beach over to the inner side. 

The consequence of this action, continued year by year, must 
necessarily be a gradual recession of the formation and a stratifica- 
tion of its beds dipping towards the main land. The first agrees 
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with the ascertained facts, as careful surveys clearly show that the 
deposit is gradually approaching the main shore; and the second, 
although it has not to my knowledge been confirmed by actual exca- 
vations, cannot be called in question. 

In this manner, it is thought, the peculiar dip of the strata at the 
Davenport gravel pits may be accounted for; but to perfect the 
analogy we must assume that the whole deposit was at one time 
considerably farther to the south. 

Nor does this appear to be assuming too much when we reflect 
that the Davenport terrace, before being exposed to the long-con- 
tinued destructive action of the waves, must have extended consider- 
ably farther southward, and hence the gravel spit, also, would be in 
& corresponding position. As the terrace gradually receded, or in 
other words, as the waves undermined the clay banks and the lake 
thus encroached upon the land, supplying fresh material for the 
extension of the spit, so also would the spit recede simultaneously 
with its extension westward, and, in this manner, produce the 
peculiarly inclined stratification, which at first sight appears not 
a little puzzling. Whether this theory be correct or not, it has at 
least the recommendation of being consistent with observed pheno- 
mena. 

With regard to the character of the gravel found in the Davenport 
and Carleton pits, it varies in size from coarse sand up to pebbles 
one and two inches in diameter; the largest proportion of the deposit, 
however, consists of gravel under half an inch in diameter. There 
is nothing in the character of the materials composing the deposit 
inconsistent with the supposition that they at one time occupied a 
position in the drift clays of which the terrace is formed, or that 
they have travelled along its base (the former beach of Lake Ontario) 
impelled by the mechanical action of wind and waves. Indeed there 
is every argument to show that such has actually been the case. 
The particles of gravel are similar in character to rocky fragments 
found imbedded in the terrace, and they are rounded, which implies 
that they have been subjected to a rolling action in the water. The 
deposit is entirely free from clay (except in nodules hereafter referred 
to) which shows that the materials have not been deposited like ordi- 
nary sediment on the bottom of a lake. The entire absence of all 
large stones, or boulders, would likewise indicate that the materials 
have been brought by forces insufficient for the removal of these 
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substances; and the occurrence of boulders in very considerable 
quantities strewn along the flat land under the base of the terrace is 
a sufficient proof that they have been left behind. 

The occurrence of nodules of clay, from an inch to two or three 
inches diameter, in some of the beds of gravel, is not a little remark- 
able, seeing that they are so soft as to be easily crumbled up in the 
hand. These clay nodules are uot found in every bed, but only in 
beds here and there. Their presence may be accounted for by sup- 
posing that the waves had undermined a portion of the half frozen 
clay cliff in winter, and that some of the fragments had been 
rolled along the beach by the waves and ultimately washed up in 
their frozen condition and deposited where we find them. These 
fragments of clay are identical in character with the clay found in 
digging into the face of the terrace. Their rounded and water 
rolled appearance would certainly go far to strengthen the above 
supposition, but in order to support it we are obliged to bring in the 
agency of frost. This may not only be quite justifiable, but the 
presence of these pieces of clay of the peculiar shape and in the 
singular position which we find them, may be some slender proof 
that the climate in those days long gone by was not unlike the 
climate at the present time. 

The plate shows a section of the gravel deposit, as well as a sketch 
of its position in relation to the adjoining country. The tinted 
part is intended to represent the land which would be under water, 
with Lake Ontario 170 feet above its present level 

We have had occasion in these observations to draw a comparison 
between the gravel deposit at Davenport and the formation now 
going on in front of Toronto; but perhaps the most remarkable 
resemblance in the character of both is that they denote the boun- 
daries of two capacious natural harbours. The present one, the 
harbour of Toronto, is well known; and the ancient one must have 
occupied the whole of that flat expanse lying between the Daven- 
port gravel ridge and the village of Weston, and must have embraced 
over seven square miles of sheltered water, or nearly double the area 
of Toronto Harbour. It is not a little strange that the same 
natural forces should be at work to-day in forming almost a dupli- 
cate of what they completed in the same neighbourhood before the 
commencement of history on this continent ; for if the natural har- 
bour of Toronto is not exactly similar in outline or in expanse to 
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the one above attempted to be described, it most certainly appears 
to be identical in character. 

These observations lead us to the reflection that the agencies of 
nature have been as they are now, ever active in changing and re- 
modelling the earth’s surface. We find entombed in these gravel 
heaps at least a trace of the history of bitter winters, perhaps long 
anterior to the first appearance of even the Red Men in the valley 
of the St. Lawrence: a rude indication of the direction of winds, 
and of the force of storms which spent their fury at a period equally 
early, and a long history (written by their own agency) of waves 
which rolled many fathoms over the spot where we are now as- 
sembled, recorded in characters which cannot easily be effaced, and 
which when carefully read cannot well be mistaken. 





ON THE DEVONIAN FOSSILS OF CANADA WEST. 





BY E. BILLINGS, F.G.8. 





(Continued from Vol. V1. page ppg No. XXVIII. May, 1860.) 





Genus Spirifera.—Sowerby. 
Spirirer.—Of the generality of Authors. 


Generic characters.—Hinge-line straight and either greatly elonga- 
ted, or equal to, or less than the width of the shell; the general form, 
triangular, quadrate, oval, or sub-circular. The ventral valve the 
largest, with a flat or concave area varying greatly in its dimensions ; 
a triangular foramen beneath the beak, usually open but sometimes 
partially closed by an arched plate called a deltidium or pseudo-delti- 
dium. Area of dorsal valve smaller than that of the ventral valve. 
Surface either ornamented with radiating ribs, or finely striated, or 
smooth. In the interior the spiral cones have their apices turned 
outwards as in Spirigera, but they are destitute of the complicated 
appendages of this last-named genus. The muscular impressions are 
somewhat similar in their general form and relative position to those 
of Athyris, but subject to great variation according to the species. 
Shell structure not punctated. 

Vou. VI. - 
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This genus ranges from the Lower Silurian up to the Trias. In 
Canada we have found no species below the Clinton group. 

A great many species of this genus have been deseribed as occurring 
in the Devonian rocks of the United States; and in Canada Weat 
there are apparently fifteen or twenty, but owing to the imperfection 
of the specimens, several of these must remain for a while undeter- 
mimed 


SPIRIFERA MUCRONATA (Conrad. ) 


Dettayris mucronatus,—(Covrad.) Annual Report of the 
Geological Survey of New York, 1841, p 54 Hall, Geology of 
New York, part 4, 1843, p. 198. 


Fig. Spirvfera mucronata.—Ventral view. Pig. 60. Side view Pig. 6|. Dorsal view 
Pig. 62. A long-winged variety of the same species 


Description.—This species varies from the semi-circular to the sub- 
triangular form. In general the hinge line is twice, and sometimes 
thrice the length of the shell; the cardinal angles acute, the side 
either straight or gently rounded and converging to the front margin, 
which is either straight or concave, and of the width of the mesial 
fold. The valves are moderately convex; the ventral more tamid 
than the dorsal; the mesial fold and sinus are rounded, and extend 
quite to the beaks ; from fifteen to twenty not very prominent ribs on 
each side. The area of the ventral valve is very narrow, in the 
largest specimens scarcely more than half a line in height; the beak 
small, pointed and incurved over the area, but not in contact with the 
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umbo of the dorsal valve, a space of one-fourth to one-half of a line 
intervening. Area of dorsal valve sub-linear or about one-third the 
height of that of the ventral valve. The whole surface, in well 
preserved specimens, is covered with zigzag concentric imbricating 
strise, from two to four in the width of one line. 

Width on the hinge-line from one to two inches, usually one inch 
and a half. Length from beak to front from eight to twelve lines. 


Locality and Formation.—Hamilton Group. Townships of Plymp- 
ton and Bosanquet. Also found loose, or in boulders in the drift in 
numerous localities in the extreme western Counties of the Provinces. 

Collectors.—A. Murray. J. Richardson. Also from W. B. Wells, 
Esq., Judge C.C. Chatham, C. W. 


SpirntFERA vaRicosa.—( Hall.) 


Spirirer varicosus.—(Hall.) Tenth Annual Report of the Regen‘s 
of the University of the State of New York, 1857, p. 125. 

SpIRIFER SUBMUCRONATUS OR SUBATTENUATUS + 8S. INUTILIS.— 
(Hall.) Geology of Iowa. 


The species above quoted are all closely allied to each other, and 
also to S. mucronata. They differ from the latter in being in general 
a little smaller, and in having the umbo and beak of the ventral valve 
more prominent—the area of the same valve being consequently 
larger. 

In the corniferous limestone numerous fragments and single valves 
have been collected, which most probably belong to S. varicosa, or to 
one or both of the others. I have referred them all to the former 
for the present provisionally, not being able to decide whether they 
are or are not identical therewith. At all events they must be most 
closely allied species. 

Some of them have the mesial sinus regularly concave, while in 
others it is divided by an obscure ridge along the middle. The mesial 
fold on the dorsal valve is sometimes marked by a central groove, but 
often if is entire. The individuals thus marked should probably be 
referred to S. bimesialis. (Hall.) Geol. Iowa. 


The following figures represent a specimen from the Corniferous, 
near Woodstock, with the length greatly less than the width and no 
median rib in the sinus. 
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Pig. 63 Pig. 6+ 


This only differs from S. mucronata in the larger area of the ven- 
tral valve, as shewn in Fig. 60, and from S. bimesialis by the absence 
of the median rib in the sinus, and no groove on the mesial fold. 

I do not pretend to decide that the above all belong to one species, 
or that they should be all referred to 8. varicosa. There are numerous 
species of brachiopoda described by Prof. Hall and others, without 
figures or measurements, which never can be recognized or identified 
except by the persons who have the original specimens in their 
possession. 


SpikiFera pvopeENARIA.—( Hall.) 


De.ruyais pvopenanta-—Hall. Geology of the 4th District of 
New York, p. 17. Fig. 5. 1848. 


Pig. 65. Pig. 66. Pig. 67. 


Fig. 65. Srigtrera pvopeyvagia.—(Hall.) Dorsal view of a large specimen. 
Pig. 66. Shews the narrow area and the close approximation of the beaks. 
Pig. 67. Dorsal view. 

Description.—This species is distinguished by its smooth rounded 
ribs. The form is sub-semicircular or sub-triangular ; the hinge-line 
straight extended, equal to the greatest width of the shell; both 
valves moderately convex; the dorsal valve usu ully flattened or 
concave near the cardinal extremity; the areas very narrow; beaks 
small, short, pointed, incurved, nearly in contact with each other. 


From twelve to fourteen strong rounded ribs, gradually decreasing in 
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size from the middle of the shell outwards, the grooves between them 
rounded. Surface usually smooth, but when well preserved, with 
fine concentric strie. The mesial sinus is represented by the middle 
furrow of the ventral valve, and the fold by the middle rib of the 
dorsal. 

The ordinary width of this species is ten or twelve lines on the 
hinge line, but some are sixteen lines. In a specimen of this latter 
size the area of the dorsal valve is scarcely half a line high, and that 
of the ventral valve two-thirds of a line. The former lies nearly in 
the plane of the margins of the shell, while the latter slopes a little 
outwards. The beak of the ventral valve is incurved so as to project 
a little over the plane of the area, and its point is within half a line 
of the umbo of the dorsal valve. 

This species may be easily distinguished from 8S. mucronata and 8S. 
varicosa, by the form of the ribs, which are round instead of angular, 
twice the size of those of the other species, and separated by rounded 
grooves. The mesial groove or sinus is only slightly larger and more 
conspicuous than those next it on each side. 

Locality and Formation.—Rama’s Farm near Port Colborne. Near 
Woodstock. 

Collectors.—A. Murray, E. Billings. 


Sprrirera rimpriata.—(Conrad ) 


Dectayris rimpniata.—Conrad. Journal of the Academy of Nat- 
ural Sciences of Philadelphia, Vol. VU, p. 263. 





Piz. 8 Pig. 60 Pig. 70. 


Pig. 68. Spirifera fimbriata—Conrad, Dorsal view. Fig. 69. Bide view. 
Fig. 64. Ventral view. 


Description.—Transversely oval ; hinge line shorter than the great- 
est width of the shell ; cardinal angles rounded ; mesial fold and sinus 
moderately rounded ; from three to eight obscure ribs on each side; 
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width from nine to eighteen lines; length a little more than half the 
width. 

The dorsal valve is moderately and pretty uniformly convex, gently 
or not at all depressed towards the cardinal angles; area, sub-linear, 
lying nearly in the plane of the lateral margins, not reaching the 
extremities of the hinge line; beak, small pointed, scarcely at all 
projecting over the area ; mesial fold, rounded, not prominent, extend- 
ing quite to the point of the beak ; usually a large space at the cardinal 
angles, and extending thence along the hinge line to the sides of the 
beak without ribs; the latter in general obscure, rounded, not much 
elevated, and becoming obsolete before reaching the hinge line. 

Ventral vaive rather strongly convex in the upper half, the outline 
in a side view forming about one quarter of a sphere ; the beak small, 
pointed, and incurved over the area ; the latter shorter than the hinge 
line, sloping outwards at an angle of about 115° at its base with the 
plane of the lateral margins, above rather strongly incurved ; foramen 
broad, and with a sharp ridge on each side, not always preserved. 
The mesial sinus is rounded or sub-angular, and extends quite to the 
point of the beak; a smooth space at the cardinal extremities as in 
the dorsal valve. 

Surface of the perfect specimens beautifully ornamented with 
shallow rounded concentric furrows, from three to four in two lines, 
the ridges between the furrows having from five to eight small elon- 
gated tubercles in the width of one line. 

Locality and Formation.—Occurs in the Corniferous Limestone at 
Rama's Farm, and at many places in the County of Haldimand. 
Also in the Hamilton Shales in the Township of Bosanquet. Good 
specimens rare. 


Collectors.—J. DeCew, E. Billings, A. Murray. 


Sprkrrera rartcosta.—(Conrad.) 


Devtruyaris rartcosta.—Conrad. Journal of the Aeadenty of Natural 
Sciences of Philadelphia, Vol. VITI., p. 262. Pl. 14, fig. 18. 1889. 


Dev_tuyris uNpULATUS.—Vanuxem. Geology of the Third District 
of the State of New York, p. 132, fig. 3. 1842. 
Description.—Sub-quadrate, sub-semicircular or oval; hinge-line 


equal to the greatest width or the shell or a little less ; dorsal valve 
with five, and ventral valve with six, large rounded or sub-angular ribs ; 
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Pig, 71. Pig. 72- Pig. 73. 


Pig. 71. Spirifera raricosta.—Conrad. Dorsal view. Pig. 72. Bide view. 
Fig. 73. Ventral view of a specimen with the shell exfoliated. 


length of full grown individuals about one inch ; width equal to or a 
little greater than the length. 

The dorsal valve is most convex in the middle and more or less 
flattened or concave towards the cardinal angles; the area narrow 
sub-linear ; the beak small pointed and together with the area strong!y 
incurved over the hinge line; the middle rib corresponding to the 
mesial fold of am ordinary Spirifera is usually very prominent, 
rouaded or sometimes a little flattened on the top; its width at the 
front margin, in a specimen fourteen lines wide, is about five lines, and 
it is well defined and prominent all the way to the point of the beak ; 
the ribs next to it on each side, also reach the beak, but the two outer 
ribs become obsolete on approaching the hinge-line. 

The ventral valve is most gibbous in the upper half, the umbo 
rather small but prominent, and the cardinal angles not flattened. 
The area is somewhat variable in its dimensions; and cannot be seen 
when the shell has been compressed ; in large perfect specimens it is 
two lines high at the beak and half # line at the cardinal angles, and 
slopes outward at one angle of about 100° at its base, but is more or 
less arched towards the dorsal valve, so that its general direction is 
more nearly in the plane of the lateral margins. The beak is small 
pointed, always incurved over the area; the mesial furrows and four 
of the ribs extend quite to the point of the beak ; the mesial furrow 
in all the specimens that I have seen is broadly rounded, while the 
lateral furrows are somewhat angular in the bottom. 

The surface is usually covered with small lamellose, somewhat 
rough ridges of growth ; but in the more perfect specimens with fine 
imbricating concentric lines, of which there are from four to eight in 
one line ; all of these are undulated upwards in crossing the ribs. 
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The specimens vary in form from oval (those with a short hinge- 
line) to sub-quadrate or sub-semicircular. 

This species is easily recognized even in fragments by its large 
rounded ribs. When partially exfoliated the ribs sometimes exhibit 
from one to three large rounded knobby prominences. In general, 
however, they are smooth. 

Locality and Formation.—Near Port Colborne, and various places 
in the County of Haldimand. 

Collectors.—A. Murray, J. DeCew, E. DeCew, E. Billings. 


SPIRIFERA GREGARIA.—(Clapp.) 


Srinivrer Grecaria.—Hall. Tenth dnnual Report of the Regents 
of the University of New York, p. 127, 1857. 


Pig. 74 Fig. 75 Piz. 76. 
Pig. 74 Spirifera gregaria.—Dorsa! view. Pig. 75. The same—Side view 
Pig. 76. Ventral view. 

Description.—Shell semi-oval or sub-globular, varying greatly in 
the amount of the convexity. Hinge-line straight, equal to the 
greatest width of the shell; cardinal angles sometimes rounded. 
Ventral valve very convex, strongly and uniformly arched from besk 
to front, the outline sometimes forming a semi-circle ; a deep angular 
mesial sinus extending from the front to the beak, on each side of 


which there are from seven to nine ribs. Umbo very much elevated, 


beak strongly incurved ; area concave, next to the hinge-line inclining 
outwards at an angle of 45° to the plane of the lateral margin, but 
above suddenly arched over the hinge-line by the strong incurvation 


of the beak. Dorsal valve convex, with a strong mesial fold either 
somewhat angular or a little flattened along the ridge, or obscurely 
marked with an indistinct groove; seven to nine ribs on each side 
surface, often nearly smooth but sometimes marked with concentric 
zigzag lines. Width about three-fourths of an inch; length varying 
from a little less to a little more than the width. 

In very convex specimens the umbo of the ventral valve is so 
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greatly developed that it rises above the hinge-line to a height equal 
to nearly one-half the length of the whole valve. Sometimes the 
beak of the ventral valve is incurved down nearly to the dorsal umbo, 
but in general there is a space of about half a line intervening. 

Locality and formation.—This species has been found rather com- 
mon on lot 43, concession 2, township of Middleton, in the Cornifer- 
ous Limestone. According to Prof. Hall, it occurs “in the limestone 
of the Upper Heldenberg, (Onondaga and Corniterous) rarely in 
Eastern New York, common in Genesee and Erie counties, and in 
Ohio and Kentucky, in the same geological position.”’ 

I am indebted to Dr. B. F. Shumand for specimens from the Falls 
of the Ohio for comparison. These are more convex than any of 
ours, but of about the same size. 


Jollector.—J. De Cew. 


Sprrirera Parryana.—Hall. 


Sprniver paRRyaNus.—(Hall.) Geology of Iowa, Vol. 1., page 
509. Plate 4, fig 8 a, 6. 


Pig. 77. Fig. 78. 


Pig. 77. Spirifera parryana.—Dorsal view. Fig.78. Side view of the same. 


Description.—Transversely sub-elliptical or sub-quadrate ; cardinal 
angles generally rounded ; sides and front angles rounded ; front mar- 
gin somewhat straight or a little concave for about one-third the 
width in’the middle. Both valves rather strongly convex, giving a 
sub-globose form to the whole shell ; mesial fold and sinus rounded, 


and extending to the beaks. Area of ventral valve somewhat arcuate, 
and forming an angle of about 48° to the plane of the lateral margins. 
Surface with about eighteen flat, rounded ribs, separated by grooves 
one-fourth the width of the ribs; mesial fold and sinus not ribbed. 
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Width from one inch and a half to two inches. Length about five- 
sixths of the width. 

Locality and formation.—Lowe’s Mill, township of Bosanquet, 
Hamilton Shales. 

Collector.—The only specimen found was collected by C. Robb, 


Esq, C. E. 


SprrmireRa sCULPTILIs P—(Hall.) 





Pig. 79 


The above figure represents an imperfect ventral valve (found by 
Mr. Robb along with S. Parryanus,) which appears to be identical 
with the species figured by Hall in the Geology of New York, Vol. 
IV., p. 202, under the name of S. sculptilis. 


Genus Cyrtia.—(Dalman.) 


Generic Characters.—Shell semi-circular or triangular; ventral 
valve extremely prominent and of a pyramidal shape; area large, 
usually incurved ; foramen extending quite to the beak, closed except 
asmall aperture near the beak by a convex deltidium. Dorsal valve 
flat or only moderately convex. The internal characters do not 
appear to differ greatly from those of Spirifera. , 

The shells of this genus are smaller in general than Spirifera, and 
the species are closely allied to each other. 

Cyrtina is another genus exactly resembling Cyrtia in shape, but 
with the interior of the ventral valve divided by a mesial septum, 
which supports near the foramen a triangular chamber as in Penta- 
merus. 

Not having seen the interior of the two following species, I leave 
them in the genus Oyrtia where they have been hitherto placed. 


Cyrtia Hamittonensis —( Hall.) 


Cvyeria Hamittonensis.—Hall. Tenth Annual Report of the Re 
gents of the University of the State of New York, p. 166. 1857. 
Description.—“ Shell more or less obliquely triangular, pyramidal : 

hinge equalling the greatest breadth, and obtusely (or acutely) an- 
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Fig. 81. Fig. 82, 
Pig. 60.—Oretia HaxiLtonsneis.—Hall. Ventral view. 
Fig. 81.—Side view, 
Fig. 8&2 —Dorsal view. (The perforation not shewn near the beak in the figure, but existe 
in the specimen.) 

gular at the extrentities ; dorsal valve depressed, nearly flat; beak 
scarcely elevated above the hinge-line ; mesial fold small, bounded on 
each side by deeper and wider grooves than those between the plica+ 
tions, with sometimes a faint, narrow, longitudinal depression in the 
miiddle ; ventral valve very convex, most prominent near the beak, 
which is very variable in elevation, and either straight or a little 
arched from the hinge, sometimes twisted on one side ; sinus distinct, 
rounded or angular; area variable, triangular, generally high, oftea 
wider than high, arcuate or plane, finely striate in both ways, the 
vertical striee scarcely visible ; foramen very narrow, usually perforate 
above by an ovate aperture, and has at its base a small transverse 
arcuate slit. Surface ornamented by six to eight simple rounded 
plications on each side of the mesial fold and sinus, and marked by 
very fine concentric lines of growth. Under a good lens, minute 
granules may be seen on all parts of the exterior except the area and 
deltidium : interior minutely punctate.”—(Hall. Tenth Regents’ 
Report, above cited.) 

Our specimens agree so exactly with the above description, that 
there can be no doubt of the identity of the species. 

Locality and formation.—Townships of Bosanquet and Plympton. 
Hamilton shales. 

Collectors. —A. Murray, J. Richa¥dson, E. Billings. 


Cyrtia RrostraTA.~—( Hall.) 


A species of Cyrtia occurs in the Corniferous Limestone, only 
differing from C. Hamiltonensis in having the ribs larger and the 
surface marked with concentric imbricating lamelle, instead of fine 
strie. The only perfect specimen I have seen has five ribs on each 
side of the mesial fold and sinus. It is referred to O. rostrata pro- 
visionally. 

Locality and formation.—Lot 45, Con. 1, Cayuga. 

Oollector.—J. De Cew. 
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Genus Arryva.—( Dalman.) 

Srrnicertna.—D Orbigny. 

Generic characters.—Shell circular, ovate or sub-quadrate. Ven- 
tral valve with a small closely incurved or sometimes elevated beak. 
Surface smooth, striated, or with small ribs, and often strongly 
marked with concentric squamose lines of growth. Shell structure 
fibrous, impunctate. The spiral appendages are placed with their 
bases flat upon the inner surface of the ventral valve, and their apices 
directed into the hollow of the dorsal valve. In the interior of the 
ventral valve, the divaricator muscular scars occupy a large oval 
space in the upper half; the occlusor a much smaller circular or oval 
space near the beak, and inserted, as it were, between the others on 
rostral side In the dorsal valve the occlusors are four in number 
near the beak, two on each side of an obscure median ridge. 


In fig. 83, a specimen of A. reticu- 
laris is represented lying on the ventral 
valve, the dorsal valve uppermost, shew- 
ing the position of the internal spires. 
The figure is taken from “ Sandberger’s 


Atlas.’’ 





ATRYPA RETICULARIS.—(Linn. ) 


Atrypa reTICULARIS.—O/S the generality of Authors. 
Arryra impressa.—Hall, Tenth Annual Report of the Regents of 
the University of New York, p. 122. 





Pig. 84. Pig. 85. Pig. 86. 
Pig. 84.— Afrypa reticularis.—Doraal view Pig. 85.—BSide view. 
Figs. 86 and §7.—A specimen with coarse ribs. 

Description.—This species is variable in form (as are all that range 
through a number of formations). Specimens the size of those above 
figured are ovate ; length a little greater than the breadth ; sometimes 
both valves nearly equally convex, but in general the ventral valve is 
convex in the middle portion of the upper two-thirds, flattened to- 
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wards the sides, and with a broad shallow mesial depression towards 
the front. The dorsal valve is in general strongly convex; the hinge 
extremities rounded. The umbo and beak of the ventral valve are 
small, the latter sometimes a little elevated, but in general closely in- 
curved. 

Large specimens, twice the size of those above figured, are not un- 
common in the Corniferous limestone. These are more elongate oval, 
or sometimes, owing to the wide straight hinge-line and projecting car- 
dinal extremities, the form is sub-triangular. 

The surface is covered with small radiating ribs, usually two or 
three in the width of one line. These are crossed by undulating con- 
centric lines of growth, which give to the ribs a nodose or rugged aspect- 
In large specimens from the Devonian rocks of the Hudson Bay 
Company’s Territory, the striw are much finer, there being four or 
five in one line. In others they are much stronger. The shell when 
partially exfoliated, exhibits a whitish silken or pearly lustre. Indi- 
viduals are sometimes found with the surface around the front margin 
covered with imbricating concentric lamelle. Length usually about 
one inch or a little less, sometimes three inches. 

Locality and Formation.—This species ranges from the base of 
Middle Silurian to the Devonian, and is found in most countries 
where these rocks have been recognized. In Canada West it occurs 
in numerous localities in the Clinton, Niagara, Oriskany, Corniferous, 
and Hamilton formations. 


Genus StrickLanp1a.—(Billings.) 


Sraicxianpia.—( Billings.) Canadian Naturalist and Geologist, 
Vol. 4, p. 132, April, 1559. 

Rensseca#nia.—(Hall.) part. Twelfth annual Report of the Regents 
of the State of New York, p. 39, October 1859. 


Generic Characters.—Shell, usually large, elongate-oval, transversely 
oval, or circular, sometimes compressed ; valves nearly equal ; a short 
mesial septum in the interior of the ventral valve, supporting a small 
triangular chamber beneath the beak as in Pentamerus ; in the dorsal 
valve no longitudinal septa spires or loop yet observed; the whole 
of the internal solid organs, (so far as is yet known) consisting of two 
very short or rudimentary socket plates, which support prolonged 
calcified processes for the support of the cirrated arms. In all the 
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species known, the ventral valve has an area more or less developed. 
The valves articulate by teeth and sockets. 

The genus Renssel@ria (Hall) is closely allied to Stricklandia, the 
shells being of nearly the seme shape and size. Prof. Hall has shewn 
that in the dorsal valve the calcified processes, in his genus, after 
being prolonged about two-thirds the length of the valve, are united 
so. as to form a loop, (as in Centronella) with a backward projecting 
spine. I think it probable that when better specimens are procured, 
it will be found that Stricklandia has a similar loop. In Rensseleria 
there is no triangular chamber in the ventral valve. 

This group of shells, (Stricklandia), although closely related to 
Pentamerus, differs from that genus in the following particulars :— 
lst. In Pentamerus the form is globular and the ventral valve much 
the largest. In Stricklandia the valves are nearly equal in size, and 
the form oval or heart-shaped, never globose. 2nd. In Pentamerus 
the dorsal valve has two and sometimes three well developed longitu- 
dinal septa, which in most of the species sustain a small triangular 
chamber, as in the ventral valve. In Stricklandia these septa are not 
developed, and the triangular chamber is entirely absent. It might 
be thought that the difference between the short or rudimentary 
socket-plates of Stricklandia, and the elongated mesial septa of 
Pentamerus should yot be regarded as of sufficient importance to 
constitute a generic distinction, because it is only a difference in the 
extent to which identical parts are developed, the socket-plates of the 
former genus being a rudimentary state of the latter. When, however, 
we examine any group of closely allied genera, we find that all the 
grounds for separation consist in the various modifications of the 
same set of organs. The difference in the degree of the development 
of an organ is not always a good character, but when it is carried to 
such an extent that the whole form of the animal is affected in a 
particular manner, manifested in a number of species, then it becomes 
of generic value. If we take the several species of Stricklandia and 
compare them with the ordinary forms of Pentamerus, such for 
instance as P. Knightii, P. galeatus, P. Sieberi, P. acutolobatus, P. 
caduceus, &c., the difference in the external form of the two groups 
is so remarkable, that we would almost be warranted in separating 
them into two genera upon this ground alone; but when to the 
dissimilarity in the general form we add the difference in the internal 
structure, then there can be little doubt as to the correctness of the 
separation. 
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The following figures exhibit the difference between the generic 
forms of Stricklandia and Pentamerus. 





Pig. 88. Fig. 89. 
Fig. 88.—Stricklandia lens, dorsal view. 
Fig. 80. The same side view, shewing that the valves are nearly equal in size, 
Fig. 900.—Pantamerus Knightii, side view shewing the great difference in the sige of the 
valves. 





This genus ranges from the Middle Silurian up to the Devonian. 
It includes three English species long known under the names of 
Pentamerus lens, P. liratus, and P. levis. In Canada we have 
these three in the Clinton group at Anticosti, and also Stricklandia 
Gaspensis, (Niagara group) Gaspé, S. Canadensis (Clinton group) 
Thorold, ©. W., 8. brevis, perhaps a variety of the latter (Clinton) 
; Anticosti, Stricklandia elongata is the only species known to me in 


the Devonian rocks. 


STRICKLANDIA ELONGATA. ( Vanuxem.) 


PeNTAMERUS ELONGATUS.—(Vanuxem.) Geology of the Third 
District of the State of New York, p. 132. 1842. 

PeENTAMERUS ELONGATUS.—(Hlall.) Geology of the Fourth Distriet 
of the State of New York, No. 34, Fig. 1. 


MEGANTERIS ELONGATUS.—(Hall.) Tenth Annual Report of the ‘ 
Regents of the University of the State of New York, p. 123. 
1857. 


RensseLeria ELONGATA.—(Hall.) Twelfth Annual Report of the 
Regents of the University of the State of New York, p. 38. 
October, 1859. 


Description.—Elongate-oval, somewhat variable in form, the sides 
convex, as in the above figure, or nearly straight and parallel, and in 
the latter case the front truncated or nearly straight. Valves varying 
in the amount of their convexity, sometimes nearly cylindrical above 
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Pig. 91. 


Pig. 01. Stricklandia clongata.—(Vanutem.) Dorsal view of a specimen of a more nearly 
oval shape than usual. 


Pig. 92. The same, interior of ventral valve, shewing the smal! triangular chamber beneath 
the beak 


and compressed towards the front; the ventral valve in general the 
most convex, obtusely carinated from the beak along the middle in 
the upper half; the dorsal valve in the upper half often much flattened 
and broadly carinated in the middle, sometimes evenly convex. In 
many specimens the sides are abruptly compressed, so that a transverse 
section through both valves would be somewhat hexagonal in outline. 
The beak of the ventral valve is closely incurved over the umbo of 
the dorsal valve. Surface smooth but usually with several rough 
concentric imbricating ridges of growth most strongly developed 
towards the front. 

Length from two to three or even four inches; width from one 
half to two-thirds of the length. 

This appears to me to be a variable species, many of the specimens 
being somewhat Lroadly-oval, while others are elongate-oval or sub- 
cylindrical. So great are these differences that, without the interme- 
diate forms, the extremes might readily be classified as distinct species. 
The specimens are seldom found perfect. 
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Locality and Formation.—At most localities of the Devonian rocks 
in the County of Haldimand, Oriskany Sandstone, and Corniferous 


Limestone. 
Collectors. —E. DeCew, J. DeCew. E. Billings. 


Genus Pentamervs.—(Sowerby.) 

' Generic Description.—Shell, globular or sub-globular, the ventral 
valve the larger, and usually with a prominent, greatly developed 
umbo. A strong mesial septum in the interior of the ventral valve, 
supporting a triangular chamber beneath the beak. “In the interior 
of the smaller (or dorsal valve) there are two distinct longitudinal 
septa, of variable dimensions ; (between which a small median ridge 
is occasionaly found), to these the socket walls converge and join, 
forming two more or less developed and inclined plates, to the produced 
extremities of which were affixed the spiral cirrated arms.’’ (David- 
son, Introduction, p. 98.) 

This genus ranges from the base of the Trenton Limestone up to 
the carboniferous rocks. 


PentamMervs aratus.—(Conrad.) 





Arrypa arata and Atrrypa ocrocostata.—(Conrad.) Annual 
Report on the Paleontology of New York, p. 55, 1841. 

Pentamervus aratus.—(Hall.) Tenth Annual Report of the Re- 
gents of the University of the State of New York, p. 120, 1857. 





. Fig. 98 Pig. % 


Fiy. 93.—Pentamerus aratus, Dorsal view of a very large specimen. 
Pig. 94 — Side view of the sane specimen 





Vou Vi T 
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Description.—Shell, varying greatly in size and shape, ovate or 
sub-triangular, very convex or irregularly sub-globular. In large 
specimens the ventral-valve is very convex, with an exceedingly promi- 
nent and tumid umbo; the outline on a side-view is strongly arched 
from the beak to the front, the most rapid curvature being in the 
upper half; the beak is incurved, but not in contact with the umbo 
of the dorsal valve ; a broad shallow mesial sinus originates at the 
front margin and becomes narrower and shallower, until, at length, it 
dies out before reaching the beak ; in a front view the outline is sub- 
triangular. In small specimens the umbo and beak are proportionally 
much smaller, the form more nearly oval or nearly circular, and the 
mesial sinus occasionally obsolete. The dorsal valve is much the 
smaller, depressed convex, with a broad, slightly elevated mesial fold, 
on each side of which the shell is usually a little flattened, or even 
slightly concave ; the mesial fold sometimes not at all developed. 
The surface is covered with coarse, unequal, sub-angular, or obscurely 
rounded ribs, from one line to one line and a half in width. These 
ribs increase in number from the beak towards the front, both by 
sub-division and the insertion of smaller ones between the larger. On 
each side of the beak there is a smooth space. 

The only difference between this species and the well-known Pen- 
tamerus galeatus appears to be that, in the latter, the mesial sinus 
is on the dorsal and the fold upon the ventral valve. 


In the following figures a smal] specimen is represented. 


Pig. 95. Pig. 96. 


Locality and Formation.—This species occurs in the Oriskany 
Sandstone, and Corniferous Limestone, in various places in the County 
of Haldimand. 

Collectors.—J. DeCew. E. DeCew. E. Billings. 
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Genus Centrone ra.—(Billings.) 


CentroneLta.— Billings. Canadian Naturalist and Geologist, 
Vol. IV., p. 181. April, 1859. 

Generic characters.—Shells, having the general form of T’erebratula. 
Dorsal valve with a loop consisting of two delicate riband-like lamelle, 
which extend about one-half the length of the shell. These lamella 
at first curve gently outwards, and then approach each other gradually, 
until at their lower extremities they meet at an acute angle; then 
becoming united they are reflected backwards towards the beak, in 
what appears to be a thin, flat, vertical plate. Near their origin each 
bears upon the ventral side a single triangular crural process. 

This genus appears to stand between Terebratula and Waldheimia. 
In the former, the loop is short, not exceeding greatly one-third the 
length of the shell, and not reflected. In the latter, it extends nearly 
to the front, and is reflected, but the laming are not united until they 
are folded back. 


CENTRONELLA GLANS-FAGEA.—(Hall.) 


RaYNCONELLA GLANS-FAGEA.—Hall. Tenth Annual Report of the 
Regents of the University of the State of New York, p 125. 1857 


@06 


Pig. 97.—Centronella glans-fagea. Three views of a specimen of the usual size. These 
figures are too much rounded at the sides. 


Description.—Shell smooth, ovate or sub-rhomboidal, greatest 
width about the middle, from which point the sides are nearly straight 
in the upper half, and converge to the beak at an angle of about 85° ; 
front half rounded, sometimes with a sinus in the front margin. 
Ventral valve the larger, its outline forming a nearly regular arch 
from the beak to the front margin, strongly and broadly sub-carinate 
along the middle in the larger individuals, more uniformly convex in 
the small ones ; beak long, strongly incurved over the dorsal valve, 
but not in contact therewith. Dorsal valve nearly flat, with a wide, 
shallow, mesial sinus, which, in some specimens, occupies nearly the 
whole width of the shell, but in others it is almost obsolete, and the 
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valve is then nearly flat. Length from two to three lines, width 
about the same. 

The above description applies to the more common form of this 
species. Larger individuals from six to eight lines in length are 
occasionally found, but they do not seem to be so numerous as the 
smaller ones. In these, the dorsal valve is divided along the middle 
by a narrow, rounded sinus, which extends from the front nearly to 
the beak ; on each side the shell is convex, sometimes rather strongly 
tumid. The ventral valve broadly carinate along the middle. The 
following figures represent the largest specimens that I have seen in 
different views. 


6004 


Pig. 98. 





Centronella tumida? 

There are some intermediate sizes, but not sufficient to make out a 
series connecting these large individuals with the smaller. Should 
these constitute a distinct species, I propose to call it C. tumida. 

Locality and formation.—Oriskany Sandstone and Corniferous 
Limestone, County of Haldimand. Also at Rama's Farm near Port 
Colborne. 

Collectors.—J. De Cew, E, De Cew, E. Billings.’ 


Centronecta Hecate.—N. Sp. 


e é Centronella Hecate.—a. A specimen with 


e @ 

the dorsal valve removed, shewing the loop, 
which is covered with minute crystals of 
Fig. 99. silex, 6. Ventral view of another specimen. 

c. side view, d. dorsal view. 
Description.—Elongate, oval, or sub-rhomboidal ; apical angle from 
45° to 60° ; sides somewhat straight from the beak to about the mid- 
dle, where, making a rounded angle, they converge towards the front 
margin, which is somewhat truncate for about one-third the width. 
Ventral valve strongly but broadly carinate from the beak along the 
middle to the front, descending with a flat or gently convex slope to 
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the sides; in outline only gently arched longitudinally; in some 
specimens nearly straight ; the beak small, elongated, erect, and with 
a triangular foramen. Dorsal valve gently convex in the upper half, 
and with a wide shallow sinus in the lower half. Surface smooth, 
Length from two to four lines ; width about three-thirds the length. 

Locality and formation.—-Oriskany Sandstone and Corniferous 
Limestone, County of Haldimand. 


Collector.—J. De Cew. 


Cuarionetta Crrce,—N. Sp. 


Charionella Circe.—The first 


figure exhibits a specimen with the 
dorsal valve partly removed, shewing 
the internal spires. The other two 
figures are a side and ventral view of 


Pig, 100. another specimen. 


Description.—Elongate ovate, greatest width a little below the mid- 
length, above which the sides converge with a nearly straight or 
gently convex curve to the beak ; apical angle between 60° and 75° ; 
front half rounded, sometimes slightly truncate in the middle of the 
front margin. Both valves moderately and evenly convex. Ventral 
valve evenly arched from beak to front; beak incurved, but not in 
contact with the dorsal umbo, truncated by a circular aperture 
which is formed below by a deltidium; the sides of the umbo very 
obtusely sub-angular for about one-sixth of the length of the shell. 
Dorsal valve not quite so convex as the ventral, most prominent a 
little above the mid-length ; the ambo moderately prominent ; the 
shell narrowed and somewhat pointed towards the beak. Surface 
nearly smooth. 

Length of specimen of average size—eight lines ; width six lines ; 
depth of both valves, four lines ; difference between the length of 
dorsal and ventral valves, three-fourths of a line. 

Associated with the above, are specimens of about the same length, 
which are proportionally broader, and with a shallow, mesial sinus 
extending from the front margin of the ventral valve nearly to the 
beak. The sides of the umbo or cardinal slopes are more angular, 
and the beak more prominent. The front margin, instead of being 
rounded, is straight, or even a little concave in the middle. These 
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may belong to the same species, but more specimens are required to 
determine this point. 


Locality and formation.—Corniferous Limestone, County of Haldi- 
mand. 


Collector.—J. De Cew. 


Remarks on the genus Charionella. 


A silicified fragment of the dorsal valve of C. Circe a 
little enlarged, shewing the absence of a regular hinge- 


Pig. 101 


plate. 


A fragment of the ventral valve of C. scitula? shewing 





the deltidium and muscular impressions in part. 
Se By treating partially silicified specimens of this genus 
Pie. 108 with acids, I have ascertained that the structure of the 

hinge-plate differs from that of Spirigera in being either 
obsolete -along the middle or anchylosed to the bottom of the valve. 
In Athyris — ( Meriaste/la, Hall) there is a well developed hinge-plate, 
supported beneath by a strong mesial septum, which extends some- 
times nearly to the front of the valve. In Charionella there is either 
no mesial septum, or, one that is merely rudimentary. In one 
specimen there is a remarkable partition, which runs obliquely from 
near the beak to the margin near the front. It completely divides 
the internal cavity into two parts. This I believe te be not a mesial 
septum, but a temporary wall formed by disease of the animal, be- 
cause both spires are crowded into the smaller of the two cavities, 
the larger being empty. 

It is probable that further researches will bring to light other char- 
acters of the hinge-plate in other species, and I do noi therefore con- 
fine the genus to such as have this organ constructed exactly as in 
C. Circe and C. scitula. 

The species figured by De Verneuil under the names of Terebratula, 
Schulzii, T. Bordii, and T. mucronata, inthe Bulletin of the Geolo- 
gical Society of France, 2nd Series, Vol. VII., Plate 3., have the 
aspect of this genus, and exhibit the same structure of the beak, 
foramen and deltidium of the ventral valve, and most probably have 
the same internal organization. 

(To be continued.) 
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NOTE ON A NEW SPECIES OF TRIARTHRUS FROM THE 
UTICA SLATE OF WHITBY, CANADA WEST. 





BY J. F. SMITH, JR. 





(Read before the Canadian Institute, 26th January, 1861.) 

The specimen here figured, was discovered about two years ago, in 
a piece of Utica Slate from Whitby. I 
had previously obtained, from the same 
locality, a side-piece of the head of a much 
larger individual, but did not describe it, 
as the specimen was too imperfect. The 
fact that this genus has been altogether 
described from fragments, may serve as an 

Triarthrus Canadensis. apology for adding a new species under the 
same circumstances. The genus Triarthrus is said to differ from the 





genus Olenus, asregards the head-shield, by the facial suture of the latter 
genus terminating at the posterior margin of the buckler; while in 
the former, it terminates at the angles as in Calymene. I do not 
think that this distinction will hold good as a generic character, for 
in the species here figured the suture does not terminate at the angles, 
but at the margin, as in Olenus. This distinction, however, is not 
well represented in the accompanying figure. I propose to call this 
new species T'riarthrus Canadensis, as it is the third diseovered in 
this Province. The only other species having long spines, is Triarthrus 
spinosus (Billings). By reference to Mr. Billings’ description (Can. 
Geol. Survey Rep., 1853-54, 55, 56, page 340) the difference in 7. 
Canadensis will become at once apparent. The horns of the former 
are slender and cylindrical, and point, with a slight curve, almost 
directly downwards to the eighth pair of pleure. In T. Canadensis, 
they are flattish, and rather thick, with a groove running down the 
centre, and they extend at an angle of about 40°, evidently not farther 
than the fourth pair of pleura. The specimen before mentioned, and 
the one here figured, are the only ones yet discovered. Good speci- 
mens are therefore likely to be rare. 
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SPECIMEN OF A FLORA OF CANADA. 
(Continued from page 168.) 





BY WILLIAM HINCKS, F-L.8., F-B.8.E. 

HOBORARY MEMBER OF THE YORKSHIRE PHILOSOPHICAL SOCIETY, AND OF THRE BOTANICAL 
SOCIETY OF CANADA; CORRESPONDING MEMBER OF THE LIVERPOOL LITERARY 
AND PHILOSOPHICAL SOCIETY, AND OF THE ESSEX COUNTY INSTITUTE, 

MAS6., US.; PROFESSOR OF NATURAL HISTORY, UNIVERSITY 
COLLEGE, TORONTO. 





I follow Dr. Lindley’s classification so far as the adoption of the 
Alliances, the mode of sub-dividing the class Exogens, the admission 
of his class Dictyogens, and the general series of the orders,—ex- 
cepting that as I now propose to proceed no further than the Ferns, 
I have reversed the arrangement so as to leave the unfinished part at 
the end instead of at the beginning of my work. I differ from Lind- 
ley in rejecting his class Rhizogens, which, however, does not affect 
the Canadian Flora, in receiving the Ferns as a class under the name 
of Acrogens,—the Mosses and Hepatice being called Anophytes,— 
and in deeming it useful to reduce the seven classes thus admitted 
under three sub-kingdoms, which may, I conceive, be best named 
CryptoGam®, MownocoryLepone’, DicoryLepone®. My gene- 
ral scheme of the vegetable kingdom would therefore stand thus :— 

ee Seeds enclosed in the —— 
carpel—the pollen act- lL. Exoeusa. 
(with two or ing through its tissues 
| are cotyl- Dicotyledonee.....4 


Seeds naked, the pol- 
len acting directly on Il. Gruwosrpzeas 


(with stamens 


ii (their surface. 
and carpels ( Leaves net-veined, de- 
ciduous; root with the IIL Dicrroeszya, 
with on) wood in a solid con- 
one cotyl- centric circle. 
don. Monocotyledonea < 
Leaves parallel-vein- 
} ed, permanent; root IV. Bspogusa. 
like the stem inter- 
ually. 


( Developed from a pro 
thal!as containing the 
proper reproductive V. AcRrocsra 
organs. Stem with 





with a lower woody tissue and ves- 
type of the | sels. 

reproductive | 

(system Cryptogame........ 4 With stem and foliage 


| distinct or confinent, VI. Ayopuyta. 
consisting of cellular 
tissue only. 


| Stem and foliage un- 
| distinguishable; ofcel- VIL Tuattorar®. 
Uular tissue only. - 
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Lindley’s sub-classes of Exogens stand thus :— 


(Calyx and torus adherent on the 
united carpels senee Erieyrosa. 


t i | Carpels free ; androecium adhering on 
8 sand carpels inarily { the corolla, or both on the calyx... PERIGYNOSA. 
on the same flower 


Carpels free; outer circles all dis- 
\ tinet te soomeee HYPO@YNosa. 
Stamens and empes ¢ on differ- 
ent flowers .. sectie wees =DICLINOSB. 


The following table characterizes the alliances of the sub-class 
Epigynose, which are represented in the Canadian Flora :— 


having a sin- ALLIAWCRS, 
gle an 
or monochia- 
mydeous ...... ..... ane soeneneenn AGARALES. 
Seeds solitary in 
[each carpel ; 
5 | large in propor- 
re] (with copious al- j Galiiakdeeeereses JMBELLALES. 
bumen & small 
embryo | 
e | Seeds numer- 
( Dialypetaions i Lous, minute...... GROSSALES. 


with little or no 
albumen 





- 
almost con- % | ([Placentw axile) ..................... MYRTALBS. 
stantly dich. § } 
Ulamydeous | 
minute, amidst 
|} copious albu- 
| } men ...... .. CINCHONALES. 
\ Synpetaious Embryo / 
| with little or no 
Lalbumew ,........ CAMPANALES. 


The first alliance is one of the least satisfactory, the uniting 
characters, however important, not being accompanied by any appa- 
rent marks of affinity: Santalacee are not even uniformly Monochla- 
mydeous. Aristolochiacese seem to approach Dictyogens. 

oppeRs. 
ba eh 3—6, usually 6; causing the fruit to have as many 
A 1 f Cells, with numerous SCOUS.................0cccreerceceeneserenseneres ARISTOLOCHIACES. 
Carpels apparently several, but forming one cell, with few 
\ ovules, perfecting only one seed .................. . SANTALACEA. 

The order Aristolochiacee, abounding in equinoctial South America, 
and occurring more sparingly in North America, Europe (especially 
the basin of the Mediterranean), and India, remarkable for tonic 
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and stimulating properties, stands first in our series, out of its 180 
species giving one, or possibly two, to our Flora : 
Genus 1.—Calyx regular, with the three sepals more or less separated 

above; stamens 12; fruit fleshy, globular, opening irregu- 

larly. Stemless herbs, with aromatic-pungent rootstocks ; 


kidney-shaped leaves, on long petioles, and a short pedun- 
cled flower, close to the ground neil ASsARUM 


2.—Calyx tubular, the three sepals being united almost to their 
tips, the border being obscurely three-lobed. Tube variously 
inflated above the ovary; mostly contracted at the throat 
Stamens six, adnate to the short fleshy sticma, which has as 
many lobes or angles as there are carpels. Twining shrubs, 
or upright perennial berbs eee ARISTOLOCHIA. 


Asarum Canadense, L.— Wild Ginger. — Soft-pubescent : 
leaves kidney-shaped, more or less pointed: calyx bell-shaped, with 
the upper separate portion of the acute sepals widely and abruptly 
spreading : brown-purple inside ; stamens awn-tipped. Hill sides in 
rich woods: not rare. Toronto, Hamilton. 


ARISTOLOCHIA SERPENTARIA may be found in Canada. 
A. Sreno is cultivated as an ornamental climber. 


The order Santatace®, named from Santalum, the genus which 
supplies the fragrant sandal-wood of the East, has with us but one 
genus, Comandra Nutt. 


Calyx bell-shaped, becoming urn-shaped ; lined above the ovary with an adherent disk, 
which has a five-lobed free border. Stamens on the edge of the disk between its lobes, op- 
posite the sepals, to the middie of which the anthers are connected by a tuft of threads. 
Pruit drupe-like or nut-like, the tips of the persistent sepals forming a crown, the cavity 
filled by the globular seed. Low and smooth perennials, with herbaceous stems from « 
somewhat woody base or root, alternate sessile leaves, and greenish-white flowers in small 
umbel-like clusters. 


C. Umbellata Nutt.—Peduncles several, and corymbose-clus- 
tered at the summit of the stem: several flowered: tube of the co- 
herent calyx extending beyond the ovary, forming a neck to the fruit : 
free extremities of the sepals oblong: style slender: fruit dry: root 
forming parasitic attachments to the roots of trees. Stems 8'—10 
high, very leafy: leaves obovate oblong, 1° long. Common. To- 
ronto, &c. 


C. livida, Richards.—Peduncles axillary, 3—5 flowered, shorter 
than the oval flaccid leaves: calyx-tube not extending beyond the 
































SPECIMEN OF A FLORA OF CANADA, 279 


ovary: free extremities of the sepals ovate: style short: fruit pulpy, 
when ripe red. Leaves larger than in the last. Shore of Lake Su- 
perior and Northward. 


Alliance Umpeciates, known among the Epigynose, Dichlamy- 
deous, Dialypetalous, Exogens, by the solitary large seed in each of 
two or more carpels. A very natural group, and contributing con- 
siderably to our flora. The following table will distinguish our Orders, 
including all which belong to the alliance excepting Bruniacew, which 
are all natives of Southern Africa and Madagascar :— 


OnDBRS. 
opposite [ without stipules ; flow- 
ers tetrameous; corolla val- 
DERE) cccccedsvcrnsccecotccctstecdesserice CORNACEA. 
(not didymous 
ves (with stipules [an- 
thers with deci- 
| duous valves, cor- 
} olla imbricate) ... HAMAMELIDACES. 
(alternate 4 
Umbeliales- | without stipules,— 


Fruit | anthers opening 


inwards; corolla 
L WEED cccccnibhdtons ARALIACER. 


didymous, with a double disk; ripe carpels, separating 
. from below [the fruit called a cremocarp)........... APIACER. 





Hamamelidacew.—A small order, consisting of shrubs or low 
trees, chiefly found in Asia or South Africa; but of which one spe- 
cies is widely diffused in North America ; another of a different genus 
occurring in the Southern U. 8S. 


Hamamelis, L. 


Flowers in axillary clusters or heads, usually surrounded by a scale-like three-leaved in- 
volucre, Cal. of four sepals, with two or three bractes at its base. Petals four, strap-shaped, 
long and narrow, spirally involute in the bud. Stamens eight, four alternating with the 
petals, anther-bearing ; the others imperfect, scale-like. Carpels two, with short styles. 
Pod opening from above loculicidally; bursting elastically into two pieces. Shrubs with 
straight-veined leaves, and yellow perfect or polygamous flowers. 


H. Virginica, L.—The Witch Hazel.—Leaves obovate or oval, 
wavy-toothed, somewhat downy when young. Shrub, blossoming 
late in autumn, when the leaves are falling, and maturing its seeds 
the next summer. Common in Canada, Toronto, &c. 


Cornacew.—A small order, consisting of trees and shrubs, with 
a few herbs, known by their generally opposite, exstipulate leaves, 





| 
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tetramerous flowers with valvate estivation, and fruit of two or more 
coherent single-seeded carpels, with the calyx adherent. Referring 
Nyssa (which, however, is not a Canadian genus) to Alangiacess 
among the Myrtales, Cornus is our only genus, of which we have 
seven species out of 20 which are known. 


§ 1.—Flowers greenish, collected in a head or close cluster, which 
is surrounded by a large showy 4-leaved corolla-like white involucre. 
Fruit bright red. 


1. Canapensis, L.—Dwarf Laurel ; Bunch-berry.—Stems low and 
simple (5'—7’ high), from a slender, creeping, and subterranean rather 
woody trunk. Leaves scarcely petioled; the lower scale-like, the 
upper crowded into an apparent whorl in sixes or fours, ovate or oval- 
pointed ; involucral leaves ovate ; fruit globular. Woods: common 
in Canada—Toronto, Montreal. June. 

2. C. Froripa, L.—Flowering Dogwood.—Leaves ovate, pointed, 
somewhat acute at the base ; involueval leaves inversely heart-shaped 
or notched (1}’ long); fruit oval; a tree 12°—30° high. Western 


Canada, rare; Hamilton. May and June. 


§ 2.—Flowers white, in open and flat spreading cymes: involucre 
none : fruit spherical. 


* Leaves all opposite. 


3. C. Crrcinata, L’Her.—Branches, greenish warty-dotted ; leaves 
round-oval, abruptly pointed, woolly underneath (4’— 5’ broad) : 
cymes flat: fruit light blue. Shrub 6°—10° high. Copses: not 
uncommon—Toronto, Hamilton, Montreal. June. 


4. C. Sericea, L._—Branches purplish: the branchlets, stalks, and 
under surface of the narrowly ovate or elliptical pointed leaves, silky- 
downy (often rusty), pale and dull: cymes flat, close: calyx-teeth 
lanceolate: fruit pale blue: flowers yellowish-white. Wet places, 
common—Toronto, Montreal. June. 


5. C. Srovonirera, Michx.—Red Osier.—Branches, especially 
the osier-like annual shoots, bright red-purple, smooth: leaves ovate, 
rounded at the base, abruptly short-pointed, roughish, with a minute 
close pubescence on both sides, whitish underneath : cymes small and 
flat, rather few-flowered, nearly smooth: fruit white or lead-colour. 
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Increasing by prost:ate or subterranean suckers, so as to form large 
dense clumps 3°—6° high. Wet places and by streams, common— 
Toronto, Hamilton, Montreal. 


6. C. Panicurata, L’Her.—Branches gray, smooth: leaves ovate- 
lanceolate, taper-pointed, acute at the base, whitish but not downy 
beneath : cymes convex, loose, often panicled: fruit white, depressed, 
globose: 4°—8° high, much branched, bearing a profusion of pure 
white blossoms. Thickets—Toronto, Hamilton. 


** Leaves mostly alternate, crowded at the end of the branches. 


7. C. Avrerniroiia.—Branches greenish, streaked with white alter- 
nate leaves, ovate or oval, long-pointed, acute at the base, whitish, 
and minutely pubescent underneath: fruit deep blue. Shrub or tree 
8°— 20° high, generally throwing its branches to one side in a flattish 
top, and with broad very open cymes. Copses, not uncommon— 
Toronto, Hamilton, Montreal. 

C. Florida deserves culture for its beauty. The barks of C. 
Florida, circinata, and sericea are counted amongst the best tonics 
of North America. 


Araliacemw.—An order very closely allied to Apiaceae, but the 
fruit, usually consisting of more than two carpels, even when reduced 
to two, is not a cremocarp, nor is there ever a double epigynous disk. 
The plants are generally stimulant and aromatic. Many of the spe- 
cies are woody. The number of species recorded is 160, contained in 
21 genera, of which we have five species usually referred to two genera, 
though Dr. Gray reduces them to one. The reduced number of 
carpels in Panax, with the increased tendency to the suppression of 
one circle of the essential organs, seems to me to justify retaining the 
genus. 


(Styles 2—3: flowers Gudeuty polygamous Leened angie tely 


| adherent) ..... «. PAawax. 
Carpels { 

| Styles 5: flowers perfect or moneeciously poly gamous orm of 

\ the sepals free, ) mee val five short calyx-teeth) ... . ARALIA. 


Panax, L.— Wild Ginseng. 


1. P. Quinqueroiium, L.— False Ginseng.—Root spindle-shaped, 
often forked, 4—9' long, aromatic: stem 1° high: leaflets long- 
stalked, mostly five, large and thin, obovate-oblong, pointed ; styles 
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mostly two: fruit red. Rich mountain woods—July—Montreal, 
Dr. Holmes; Hamilton. Sent from the United States to China, as a 
substitute for the true Ginseng. 


2. P. Trirvotium, L.—Dwarf Ginseng : Ground Nut.—Root glo- 
bular, deep in the ground, pungent, not aromatic: stem 4’—8' high: 
leaflets 3—5, sessile at the summit of the leaf-stalk, narrowly oblong, 
obtuse: styles usually three: fruit yellowish. Woods—May and 
June—Toronto, Hamilton. 


Aralia, L.—<Spikenard— Wild Sarsaparilla, 


1, A. Racemosa, L.— Spikenard.—Herbaceous: stem widely- 


branched : leaflets heart-ovate pointed, doubly-serrate, slightly downy: 
umbels racemose-panicled: styles coherent below. Rich Woodlands 
—July—Toronto, Hamilton, Montreal. 


1. A. Nupicaucis, L.—Wild Sarsaparilla.—Stem scarcely rising 
above the ground, with a single long-stalked leaf and a shorter naked 
scape, with 2—7 umbels: leaflets oblong-ovate or oval, pointed ser- 
rate, five on each of the three divisions. The aromatic horizontal 
roots used as a substitute for sarsaparilla. Moist woods—May and 
June—Toronto, Hamilton, Montreal. 


A. hispida, Michx.— Bristly Sarsaparilla.— Stem 1°—2° 
high, bristly, leafy, terminating in a peduncle bearing several umbels : 
leaves twice pinnate, leafllets oblong-ovate acute, cut-serrate. Rocky 
places—June—Three Rivers, Dr. Holmes. 

Hedera helix (the Ivy) and Adoxa Moschatellina (the Muscadel) 
are the European representatives of this order. Aralia spinosa (the 
Angelica tree) grows as far north as Pennsylvania, and is cultivated. 


I conclude this specimen by giving a tabular view of the alliances 
of Perigynose Exogens, and of the orders in one alliance, selected for 
its important relation to our flora: 
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(More or less distinct, or 
| (oy abortion) solitar. 
if embryo amygdaloid, 

| with little or no albu- 
men)* " 


or no albumen . 
seeds definite 
sentw axile: 


"(amiss with little 
+B shrubs) 

ru 

} 


| taper, with little or no 
a a SaAXIPRAGALBS, 


(seeds numerous: with 
us all herbs) 


external curved around 
asmall mealy albumen Fi corpaLes. 
Lherbs: fruit a utricle 
80 as to ap- BE) enclosed in the harden 
pear single,t calyx) 
two or more 
carpels pro- * amygdaloid, with little 
ducing but or no ee -« DAPHNALES. 
one ovule t [low trees or shrubs) 








Nucumentaceous{ EcHIALES. 
eye larce, with 
ittle or no albumen) 


(free central aw cosseeecceeceececeee CORTVSALBS. 
[embryo with a copious 

jalbumen: flowers sym- 

| metrical) 


(minute, or the cotyle- 
dons smaller than the 
radiate, amidst copious 
& capsule, > 
| | albumen GBENTIANALES. 
(oF berry | | {shrubs or herbs, with 





undivided, often oppo- 
} not free | site, leaves, without sti- 
| central,or o | pules} 
| Very rare- & 
ip ly so, and = < large, lying in a small 
have exal- = | quantity of albumen .... SoLANALRS. 
\buminous {exterior circles of the 
flower symmetrical]; pla 
| centa white | 
| 
with little or no albu- 


men .. BIGNONIALES, 
{unsymme trical: gener- 
Lally irregular] 


® The Rosal alliance, though a very natural one, is not easily defined, so as to remove the 
doubts of the inexperienced. Rosa itself, in which the torus bearing the numerous distinct 
carpels, lines the coherent lower portion of the calyx, producing from its border the petals 

(See over. 

t The character here employed does not apply to all Picoidals, but belongs to the only 
order of the alliance of which there is an example in our Flora. The plants of this division 
are described as having a single carpel ; but Dr. Lindley, though using the ordinary language, 
points out the probability that the fruit is formed by a union of carpels ; and after exami- 
ning many cases, I am so convinced of the correctness of this view that I do not hesitate to 
adopt it. 

+ The nucumentaceous fruit consists of one-seeded puts, or of clusters of them, separate or 
separable In the orders Boraginacew and Lamiacew, the so-called four nuts evidently 
belong to two carpels, each having a single seed at each side, so that there are two united 
styles and two more or less distinguishable stismas. 
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(in one circle, adhe- 
ring to the synsepa- 
| lous calyx by their 
| backs, and thus 
bound together so 
¢ = as to imitate an in- 
ot ad } Several { fie. fruit ............ Pomacza. 
| (nearly on the le- 
in one or more cir- vel of the flower Srizaipa 
cles, usually numer - 
ous, almost always lining the tube 
distinct Rosacka. Ei of the synsepa- 
lous calyx Rosipa 


' covering & pro- 

jection of the 
(a drupe [flowers axis PoTENTILLIDS 
always regular) . AmMYopalLacea 





| Solitary 2 f 4 a legume [flowers 
mostly irregular 
| always in our ape- 
Leies] PaBacea. 


rt Apetalous [ with the single carpel enclosed 
in the hardened calyx tube) Sa NG@UISORBACES. 


SELECTED ARTICLES AND TRANSLATIONS 


— 


ON THE PRIMORDIAL FAUNA AND POINT LEVI 
FOSSILS. 


BY JAMES HALL. 


[In the January number of the Journal (page 40 of this volume) we inserted 
an interesting communication, on “ The Fauna of the Quebec group of Rocks, and 
the Primordial Zone of Canada,” addressed by the Director of our Geological 
Survey, Sir Writtam Logan, to M. Bannanne. We now give some additional 
remarks on this subject (extracted from the last number of the American Journal 
of Science and Arts), by Professor Hall.* The age of these strata, it will be seen, 
is still considered by Professor Hall to be an unsettled point. His analysis 





and stamens, and still more Pomacem, in which the calyx adheres or the backs of the single 
circle of carpels, and binds them together, the petals and stamens being in the same position 
as in Rosa, might appear to be Epigynose. Sanguisorbacem, with the solitary carpel enclosed 
in the hardened synsepalous calyx, greatly resemble such Picoidals as Scleranthus. Many 
Pabaces would be easily taken to be Hyporynous. Yet with a knowledge of the sources of 
difficulty, and with the clear definition of the Orders, the careful student will soon obtain 
satisfaction. 

® “ Letter from James Hall, Palwontologist of New York, to the Editors of the American 
Journal of Science and Arts.” Dated January 23rd, and published io the March number 
of that Journal, 
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of the Quebec fossils certainly presents some curious and apparertly antagoniatic 
results, as regards the assumed primordial character of the rocks in question, If, 
however, the fossiliferous beds of the Quebec series be not strictly “ primordial,” 
‘we can searcely look upon them otherwise than as representing the base of Bar- 
rande’s second sone—the original view, we believe, of Mr. Billings; or rather 
pethaps, as constituting beds of passage between the first and secon! zones, and 
thus linking together the Primordial and Lower Silurian formations (specially ao- 
called)—a fact of much interest. The dark shales which underlie the Quebec group, 
represent probably, as surmised by Sir William Logan, the true primordial series. 
But if these Quebee or Point Levi strata appear thus to be somewhat higher than 
the actual primordial zone, their fossil contents must compel us, at the same 
time, to regard them as occupying a lower horizon than that of the Hudson River 
deposits ; although it will probably be found, in the sequel, that throughout the 
whole of our lower fossiliferous rocks, from the earliest fossil-containing bed to 
the top at least of the Lower Silurian series, no strongly-marked lines of demar- 
cation can be drawn. Professor Hall objects to the Vermont trilobites being 
received as evidence of the age or position of the rocks in which they oceur, on 
the plea that these trilobites are not true Oleni, but belong to other genera. If 
this be allowed, the type is nevertheless strongly Olenian, so to say, and, as such, 
evidently indicative of a low geological horizon, It might be urged against this, 
it is true, that the genus 7'riarthrus, of the Urica Slate, belongs also to the same 
type ; but the affinities of this latter lie, as it were, between Olenus and Calymene, 
an ascending type: whilst the Vermont forms hold an intermediate position 
between Olenus and Paradozides. There is thus, between the two, an essential 
difference.—E. J. ©.) 


In the Twelfth Annual Report of the Regents of the University 
upon the State Cabinet of Natural History, I published descriptions of 
three species of Trilobites from the shales of the town of Georgia in 
Vermont, referring them to the age of the Hudson River group. 
These trilobites had been in my possession for some two years or 
more ; and knowing the great interest that would attach to them, 
whenever published, I had waited, hoping that some new facts’ might 
be brought out touching the stratigraphical relations of these rocks in 
the town of Georgia. 

After the descriptions had been printed and a few copies distributed, 
I learned that Sir William Logan was at that time actually investigating 
the rocks of that part of Vermont. Desiring to know the results of 
his latest researches in regard to the stratigraphical relations of these 
rocks, I withheld the final publication till the Meeting of the Ameri- 
can Association for the Advancement of Science, in Springfield, and 
there showed to Sir William my descriptions as they now stand in the 
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Report, and I then received his authority for the addition of the note 
which was appended. 

This in a few words is a simple history of the matter relating to the 
publication of these species. [ made no remarks or comparisons 
with the primordial fauna of Barrande in Bohemia, knowing that 
these features would be at once recognized by every paleontologist ; 
while their reference to the genus Olenus showed my appreciation of 
the nature of the fossils 

I received a copy of the communication of M. Barrande, from Sir 
William Logan in September, a few days before setting out for my 
field duties in Wisconsin. Since my return to Albany, constant and 
pressing occupation has left me no time to consider a reply to a ques- 
tion of so much importance 

Later discoveries in the limestones associated with the shales at 
Quebec leave no longer a doubt, if any could have been entertained 
before, that the shales of Georgia, Vermont, are in the same relative 
position ; and we must regard these three trilobites as belonging to the 
same fauna with the species enumerated by Sir William Logan as 
occurring in the Quebee group. Left to paleontological evidence 
alone, there could never have been a question of the relations of 
these trilobites, which would at once have been referred to the primor- 
dial types of Barrande. 

Sir William Logan yields to the paleontological evidence, and says, 
“there yust be a break.’ He gives up the evidence of structural 
sequence which he had before investigated and considered conclusive ; 
and having heretofore relied upon the opinion of the distinguished 
Geologist of Canada in regard to a region of country to which my 
own exe sinations had not extended, I have nothing left me but to go 
back to the position sustained by paleontological evidence. Let us 
for a moment examine this paleontological evidence. 

The identifications of the fossils of the Quebec group, certainly 
show a remarkable agreement between the trilobites of this group and 
those of the Potsdam sandstone, in the occurrence of siz species of 
Dikellocephalus and one of Menocephalus ; while the occurrence of 
many others is in agreement or not incompatible with the fauna of 
the Potsdam and Calciferous sandstones. The comparative values of 
the Trilobitic faune of this group and of the primordial zone of 
Europe, as established by Barrande, is better shown in a tabular form 
which I here append. 
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Tie Crustacean fauna of the primordial zone of Kurope. 
Paradoxides, - ) 
Olenus, - - 
Peltura, . - . 
These genera are all limited to the faune primordiale, 
+ and none of the other European genera of trilobites 
are known in this fauna, 


Conocephalus, 
Ellipsocephalus,* 
Hydrocephalus, 
Sao, - - 
Arionellus, - 
Agnostus, - Of the first and second fauna, 
Amphion 








Placed with doubt in the first fauna, and is well deve- 
loped in the second fauna 
The Crustacean fauna of the Quebce Group. 
Conocephalus 
: Genera of the primordial zone. 
Arionellus, - P 


Agnostus, - A genus passing from the first to the second fauna, 

Dikellocephalus, 

Menocephalus, 

Bathyurus, - Quebec Group, 

Asaphus, - Of the second fauna 

Illenus, - Of the second and third fauna. 

Amphion, Of the second fauna; and doubtfully of the;first fauna 
in Sweden. 

Ceraurus = Cheirurus, Of the second and third Silurian faunw, and of the 


Devonian fauna. 


Genera of the Potsdam period. 


We have therefore in the Quebec Group, two established genera of 
the primordial zone ; one, Agnostus, which passes from the primordial 
to the second fauna: one, Amphion, cited as doubtful in the first 
fauna in Sweden, and known to be in the second; and three,—Asa- 
phus, Illenus, and Cheirurus, which begin their ‘existence in the 
second fauna. Of these, Asaphus begins and ends in the second; 
I!leenus begins with the second and continues tothe third ; while 
Ceraurus (= Cheirurus) begins in the second, extends through the 
third Silurian, and appears in the Devonian fauna, 

Bathyurus is a new genus, and as yet has no stratigraphical value in 
comparisons. Those which I described as Olenus have proved to be 
not true Uleni; and though much resembling that genus, are never- 
theless distinct; and I have proposed the names Barrandia and 
Bathynotus for the two forms.¢ These have yet no stratigrahpical 


* Not Elliptocephalus of Emmons. 


+ Thirteenth Annual Report of the Regents of the University of N. Y., on the State Ca- 
Dinet of Natura) History, Albany, December, 1860. 
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value, except so far as their relations to established genera may aid in 
that direction. , 

The genera Dikellocephalus and Menocephalus are of the Votsdam 
group ; and so far, the Quebec group is in parallelisin with the Pots- 
dam and Calciferous strata. 

Of the other genera, we know Asaphus, Illenus, and Ceraurus 
(= Cheirurus) in the Trenton limestone and Hudson River groups ; 
Iileenus and Ceraurus, Niagara age, or the third fauna of Barrande ; 
while Ceraurus occurs also in the Devonian of Europe. Amphion is 
known in the second fauna in Europe, and doubtfully in the first. 

Ceraurus does not occur in this country, so far as I know, above 
the Niagara group; though known in the Devonian rocks of Europe. 

The following tabular arrangement of the genera found in the 
Quebec group will serve to express more distinctly the relations of the 
Crustacean fauna of these rocks. 

The letters at the head of the columns have the same reference as 
those used in the communicalion of Sir William Logan. 


A A‘| A?/| A®/| A* | Bt |. B® } Be 
Arionellus, .. cedeae bas owe . 4 
tN STTITE TTL Tee 
Agnostus, .............. : 
Dikellocephalus, .............. i ees 8 
Menocephalus, ........... nape — I - — = i 
Bathyurus, a ee ee yie'e't of _ 4 4 1 white detl & 
Barrandid, Shales of : 
Bathynotus, t Georgia, Vermont : . sale ooahs 6On1s 660 
Amphion, bivilelle does Stes ewes ¥ , “12 shine dane Wibdoes 
BMRB, «00s cccssescccceseces , oof 2 ¢ Ogg ph 
Iilenus, FE SA eS ee ceae ee ie iJ Se > eB 
Cheirurus (Ceraurus), . . dubs etn we set 2 oe! ao: Sore 
Leperditia, .......... ereecreces a R oe ek ek ee 
PE, 64% couconccecesece soocsel 8 - seenees 
Discina, $6066 0000060660668 Sb080e se = 
ee ere a | 
Leptena, . err TT TT eT eT beesseeleocesl om 
Strophodonta, bos ene wees Sekbews cos ows - , 
Gamerelia, . .. — ee ae a eee 
Cyrtodonta? jee eweece vom seenectecan on sTee eels Cbtlooes 
Maclurea, ...... imabaetheend sweets eit | . Pe ee | 
NT inn ink 5 ct Venta ckver | 1 
Pleurotomaria, .... “Weds he = 
Helicotoma, ..... heed Ren eeeed ot | 
Gipmipeoldas, «ose ccc cccccccsccees | 
Capulus, .....cereccceseneeeeeeess badiinae we , —? ewe 
Ophileta, $008 6660600050000 68S66 0% | oon > sleccaleonsheoass fF 
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Cyetoanras,...scccsccscccccsccccess laccchesentnedshen ve ——— a 
SEE COUIEEG, . noaccucncsicscecionecleces BA RS RRR PH octos ace 
PUES 6 00500be pac Ghodecesacuns Fah, Seseoclthas Ls s+: sete 
DUOMO: oc cisdkhenteutodce c6ens B [acecleove| 1 slo Soleecchoons wees 
Graptalitis, sc cccccecscvcsccceseces 25 |... ay a qo oclecesleccshee 
EEG aC 6 ewa bas Penns vacadeeee et Aer Pee cee Iecvslecccfecselesec 
Mato GeAPAG 6 oc ccccscscccevseoscs by @ bee cchinas Jeees | se cclescoteose deve 
IS. 065 50 cnn tcnnreneeene ye oe ee 

Dendrograptus ee cs sain api aM 4. <- 3 i, es es, re Ae oe 
Thamnograptus, WITTTESTITI LT tee dy SEE be bal sina ct Diectdaes ees 


In this table we find, of previously recognized trilobites of the 
primordial fauna, two genera and five species; of previously known 
genera of the second and third faunw, four genera and eight species ; 
two genera before known in the Potsdam sandstone and seven species , 
and of Agnostus, which is of the first and second faung, two species; 
and one new genus with nine species. 

These are certainly very curious results; and a modification of our 
views is still required to allow four genera and eight species, (or 
leaving out Amphion) three genera and six species of the Trilobites 
of the second fauna to be associated with two genera and five species 
of Trilobites of the primordial fauna, and yet regard the rocks as of 
primordial origin. 

The Brachiopodous genera, Lingula, Discina, Orthis, Lepteena, and 
Strophomena, have a great vertical range, and are known in the 
Lower and Upper Silurian, and most of them in the Devonian ; while 
Camerella so far as known is a Lower Silurian form of the second 
fauna, (perhaps also in a lower position). 

Of the Gasteropoda, Maclurea and Ophileta are restricted to 
Lower Silurian rocks, but occur mainly in the second fauna. The 
other genera occur likewise in the second fauna and in the Upper 
Silurian rocks, as well as some of them in Devonian. The same is 
true of the Cephalopoda enumerated. 

Tetradium is known in the second fauna of the lower Silurian 
rocks, and in the upper part of the Hudson River group at the west. 
Dictyonema is a genus known from Lower Silurian to Devonian strata. 

Graptolithus proper extends to the Clinton group of New York; 
and the same is true of Reteograptus. Thamnograptus occurs in the 
rocks of the Hudson River group near Albany, and in the Quebec 
rocks. Phyllograptus and Retiolites are known in the Quebec rocks 
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only ; while the typical form of Dendrograptus occurs in the Potsdam 
sandstone, and, likewise, in three other species, in the Quebec rocks. 
We find, therefore, in the other genera exc« pt trilobites, very little 


, 


satisfactory evidence on which to r in the present state of our 


knowl dge, for determining the position of these strata. 
In the present discussion, it appears to me necessary to go further, 


and to inquire in what manner we have obtained our present ideas of 


a primordial, or of any successive faune. I hold that in the study of 


the fossils themselves there were no mean of such determination 
prior tothe knowledge of the stratigraphical relations of the rocks in 
which the remains are inclosed. There can be no scientific or syste- 
matic paleontology without a stratigraphical basis. Wisely then, and 
independently of theories, or of observations and conclusions else- 
where, geologists in this country had gone on with their investigations 
of structural geology. The grand system of the Professors W. B. 
and H. D. Rogers has been wrought out not only for Pennsylvania 
and Virginia, but for the whole Appalachian chain; and the results 
were shown in numerous carefully worked sections. In 1843,'44 and 
45, I had myself several times crossed from the Hudson River to the 
Green Mountains, and I found little of importance to conflict with 
the views expressed by the Professors Rogers in regard to the chain 
farther south, except in reference to the sandstone of Burlington, and 
one or two other pcints, which I then regarded as of minor importance. 

Sir William Logan had been working in the investigations of the 
geology of Canada ; and better work in physical geology has never 
been done in any country. 

This then was the condition of American geology, and investigators 
concurred, with little exception, in the sequence based on physical 
investigations. As I have before said, our earliest determinations of 
the successive faune depend upon the previous stratigraphical deter- 
minations. This, I think, is acknowledged by Mr. Barrande himself, 
when he presents to us, as a preliminary work, a section across the 
centre of Bohemia. With all willingness to accept Mr Barrande’s 
determination, fortified and sustained as it is by the exhibition of his 
magnificent work upon the trilobites of these strata, we had not yet 
the means of parallelizing our own formations with those of Bohemia 
by the fauna there known, The nearest approach to the type of 
primordial trilobites was found in those of the Potsdam sandstone of 
the north-west, described by D. D. Owen; but none of these had 
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been generically identified with Bohemian forms ;* and the prevailing 
opinion, sanctioned, as I have understood by Mr. Barrande, was that 
the primordial fauna had not been discovered in this country, until 
the re-discovery of the Paradoxides Harlani, at Braintree, Mass. The 
fragmentary fossils published in vol. I., Paleontology of New York, 
and similar forms of the so-called Taconic System, were justly regarded 
as insufficient to warrant any conclusions. It then became a question 
for paleontologists to decide, whether determinations founded on a 
physical section in a disturbed and difficult region of comparatively 
small extent, were to be regarded as paramount to determinations 
founded on a distance in the line of strike of five or six hundred 
miles ; and those of Sir William Logan over nearly as great an extent 
from Vermont to Gaspé, 

It is not possible for me, at this moment, to give the time necessary 
for a full discussion of this most important subject. In presenting 
these few facts in this form, I am far from doing it in the spirit of 
cavilling, or as an expression of distrust in any direction. It is plain 
that the case is not met in Mr. Barrande’s plan of successive Trilobitic 
faune ; and the facts yet brought out do not serve to clear up the 
difficulty. It is evident that there is an important and perplexing 
question to be determined,—one that demands all the wisdom and 
sagacity of the most earnest inquirers, and one which calls for the 
application of all our knowledge in stratigraphical geology and in 
paleontology ;—one in which codperation, good will and forbearance 
are required from every one, to harmonize the conflicting facts as they 
are now presented. The occurrence of so many types of the second 
fauna in the rocks at Point Levi, associated with a smaller number of 
established primordial types, offers us the alternative of regarding 
these strata as of the second stage, with the reappearance of primor- 
dial types in that era, or of bringing into the primordial zone several 
genera heretofore regarded as beginning their existence in the second 
stage: in either case, so far as now appears, conflicting with the 
scheme of Mr, Barrande in reference to the successive faune of 
Trilobites as established in Bohemia and in the rest of Europe. 

For myself I can say, that no previously expressed opinion nor any 
“artificial combinations of stratigraphy previously adopted” by me, 


shall prevent me from meeting the question fairly and frankly. I 


* The clabellw of small trilobites undistinguishable from Conocephalus occur in the 
Potsdam sandstone near Tremyaleau, Wiscousin, on the Mississippi river. 
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have not sought a controversy on this point, but it is quite time that 
we should all agree that there is something of high interest and 
importance to be determined in regard to the limitation of the succes- 
sive faune of our older palmozoic rocks. 


Albany, N. Y., January 23, 1861. 


ON THE PURIFICATION OF THE JUICE OF THE BEERT- 
ROOT, IN THE MANUFACTURE OF BEET-ROOT 
SUGAR. 


BY M. EMILE ROUSSEAU. 
Translated, with slight condensation, from the Comptes Rendus, of 
January 14th, 1861. 


Two substances, which oppose themselves more especially to the 


extraction of the saccharine matter of the beet-root, are always found 
in the juices of that vegetable. The first of these belongs to the 
class of albuminous and caseous matters, and undergoes all the modi- 
fications produced by reagents on solutions of albumen and caseine. 
Both lime salts and lime itself effect coagulation, but, with the latter, 
the saccharine juices remain alkaline after being treated with carbonic 
acid. This arises from the solution of a portton of the vegetable 
matter by the lime, and its retention in chemical combination, as 
shewn lately by M. Fremy; or by the liberation, by means of that 
reagent, of the potash cr soda contained naturally in these juices. 
The two effects are indeed produced simultaneously, giving rise to an 
altered condition which is felt more particularly in the final stages of 
the manufacture. 

The other substance, alluded to above, is an uncoloured product, at 
least whilst contained in the vegetable cell, but, from its avidity for 
oxygen, it becomes rapidly coloured by exposure to the air, and is 
otherwise modified by the action of oxidizing agents, so as to become 
entirely transformed into the well-known brown matter which originates 
during the evaporation of vegetable juices, In a recent memoir by 
M. Cuatin, the existence of this substance is confirmed in other ways. 
When deprived, for example, of all albuminous matter, it reduces 
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salts of silver, binoxide of mercury, &c, With the latter compound 
the solution even assumes the natural tint that takes place in sugar 
after long exposure to the air. 

These facts established, it becomes evident that, in order to simpli- 
fy the production of beet-root sugar, the following reagents must be 
sought for. 

First, a substance of slight solability, capable of coagulating all 
albuminous matters; free from deleterious action on the sugar; 
innocuous in itself; easily withdrawn from the syrup, in case a small 
quantity should remain in solution ; and finally, of low price. 


Secondly, an additional substance possessing a certain oxidizable 
power, capable of either destroying at once the coloring matter, or of 
transforming this into the brown compound, and afterwards absorbing 
it; and possessing also the innocuous qualities, absorbing action, 
and low price of the preceding substance, together with the capability 
of being indefinitely reproduced. 

Sulphate of lime, eifher in the natural state or in that of Plaster 
of Paris, fulfils the first conditions more perfectly than any other 
substance that I have experimented with. It is neutral (a condition 
that I regard as essential) —is without action on the sugar, very slightly 
soluble, innocuous, cheap, and possessed of remarkable coagulating 
powers with regard to the albuminous matters of vegetable juices 
generally, and of those of beet-root in particular, A very small 
quantity, indecd, is sufficient to produce this effect. The process of 
purification can thus be carried on to great advantage: the scum is 
thick and easily collected, and the juice is readily drawn off in a proper 
state of limpidity. 

This reagent, however, which completely removes all coagulable 
substances, does not touch the colouring matter. The juice conse- 
quently, after the separation of the scum, quickly assumes a dark tint. 
Animal-black is almost without action upon this ; it only removes the 
oxidized matters, so that the partially-décolorized juice soon regains 
its former hue. An oxidizing body is therefore required, in order 
to effect at once that which the air produces only after long exe 
posure. 

Amongst the numerous bodies which I have examined under this 
point of view, and which I need not enumerate here, the hydrated 
sesqui-oxide of iron affords the best results. If, for example, after 
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the removal of all the coagulable matters by the use of sulphate of 
lime, the saccharine juice be agitated in the cold, or at a temperature 
under ebullition, with hydrated sesqui-oxide of iron, the liquor passes 
through the filter entirely decolorized, and purified moreover from 
almost all traces of foreign substances. In addition to this, the rea- 
gent in question, by its well-known property of absorbing alkaline and 
and earthy salts, removes any small amount of sulphate of lime that 
may remain in solution. In this manner, the juice, which after the 
first purification by sulphate of lime, reduces nitrate of silver, bin- 
oxide of m« reury, &c., becomes without action on these bodies after 
its treatment with the peroxide of iron. 

Under normal conditions the juice thus purified, is perfectly 
neutral to test-papers; and it may be kept in contact with the air for 
several days without exhibiting the slightest change or coloration. 
This is conclusive as to the fact that all matters capable of acting as & 
ferment, have been removed. It boils easily, and remains uncolored 
under the action of heat. When brought to the proper consistency, 
the syrup possesses only the pale yellowish tint of all pure syrups. 
Its taste is pleasant, and altogether free from that disagreeable 
saline flavour that is found in ordinary beet-root syrups ; and in 
addition to this, it preserves a remarkable clearness and fluidity. 
It also crystallizes readily, yielding colorless crystals. Finally, as a 
conclusive test of the degree of purification obtained by this process, 
the prepared syrup, brought down to 30° of the areometer by the 
addition of ‘a proper quantity of water, may be mixed with a large 
excess of alcohol at 90° without exhibiting any turbidness or yielding 
the slightest deposit, even after the lapse of several days. Besides 
which, it does not retain the least trace of iron. 

The fabrication of beet-root sugar becomes reduced, consequently, 
to the following simple processes. The saccharine juice is first to be 
warmed in a caldron or other convenient vessel with a small quantity 
(a few thousandths) of sulphate of lime. Common or native gypsum 
answers best for this purpose." The coagulated matters then collect 
into a thick scum. Secondly, the clear juice, thus partly purified, is 
to be agitated with some peroxide of iron. Thirdly, after the separa- 
tion of this latter, the juice has only to be subjected to the necessary 
evaporation. The sulphate of lime and the peroxide of iron remove 
all foreign matters from the sugar, and yield it nothing in return. 
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The requisite amount of these substances is best learned by expe- 


rience. The oxide of iron is most conveniently employed in the form of 
a paste containing from 70 to 80 per cent. of water. In no case will 
more than eight or ten parts of this be required to each one hundred 


parts of the juice.* 
E. J. O. 


SCIENTIFIC AND LITERARY NOTE 


ies) 


GEOLOGY AND MINERALOGY. 


KOTES ON THE GEOLOGY OF THE TOWNSHIPS OF WINDIHAM AND MIDDLETON, COUNTY 
OF NORFOLK, C. W.—BY J. DE CEW, PROVINCIAL LAND SURVEYOR. 
To the Editor of the Canadian Journal. 


8in,—In a recent tour made through the county of Norfolk for the purpose of 
collecting fossils and studying the geology of the district, I was much interested 
with the deposits of the townships of Windham and Middleton; and believing 
that a communication briefly setting forth the peculiarities of that region might 
be perused with interest by some of the readers of your valuable Journal, I am 
induced to offer the following remarks :— 

The stratified rocks of these townships belong to the Oriskany sand and Cor- 
niferous limestone formations. Of the Oriskany sandstone there is but one 
exposure, occurring in the north-east angle of the township of Windham. This 
exposure, on account of its hardness, forms a regular escarpment about five feet 
in thickness, dipping slightly to the south-west, with a strike north-west and 
south-east, and is traceable throughout a distance of about three fourths of a mile, 
This formation is regarded by the Canadian and New York Geologists as the base 
of the Devonian System, and its composition is too well understood to require 
notice in this short essay. I might, however, remark, that this exposure is much 
harder, and contains a larger proportion of feldspar and fewer fossils, than any 
other I have yet examined. 

The fossils met with comprise :— 

Favosites Hemispherica........... conensecn .» Yandell and Shumard. 
Zaphrentis prolifica ........ covcccscoce cocce ‘Dillings, 

Orthis. (Au imperfect example.) 

Strophomena depressa, (Very abundant)....... Linn. 

Strophomena ampla. 

Pentamerus aratus. 

Syirifer —. 

Platyostoma ventricosa. 


* It may not be out of place to observe that both sulphate of lime and hydrated sesqui- 
oxide of iron, (the latter in the form of bog irou ore and yellow ochre) occur abundantly in 
Western Canada. For special localities, see the preseut volume of this Journal, pages 151 
and 161. Also vol. V., page 175 —T7ranslator. 
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Of the Corniferous limestone I found but one regular outcrop, oceurring imme- 
diately above the Oriskany sandstone formation, and forming unmistakeably, 
therefore, the base of the formation. This exposure is about the eighth of a mile 
in width, and extends north-west into the township of Burford, (where it 
immediately disappears), and south-east into the township of Townsend. The 
northern edge of this exposure, consisting of a few thin strata, is no doubt in its 
proper situation, while the remaining portions have been broken and dragged 
from their original position by the powerful agencies at work during the drift 
epoch. This rock consists of a light grey, flinty limestone, weathering almost 
white, and is far more abundant in corals than in shells, This, it may be observed, 
is the case with the base of the formation wherever met with, while higher up 
the shells predominate. The following are the fossils met with in this place ;— 











Favosiles hemispherica.....00..0+++5+ ee Yandell and Shumard. 
— DeNEED nce cnddecueededdee end ..+. Billiogs. 
Michelinea convera...... ..5+. agecesccens D'Orbigny 
Heliophyllum Canadense..........+ aceseccace Billings. 
Syringopora tubiporvides ..........+000+: .. Yandell and Shumard. 
Zaphrentis prolificd.......0ecccccececscees . Billings. 
—_- GJiganlea ......0000 ee . Lesueur. 
Eridophyllum Simcoense........+000066: e+e» Billings 
Oystiphyllum grandis ..... eecosenesecs ..» Billings. 
Stre phomena ampla. 

-- depressa,. 
Bares COS occ ccc cccsccccececscccces MAG, 


Platyostoma ventricosa. 





Platyceras 
with fragments of Orthoceras (one species). 

A second and far more extensive exposure occurs in the south-western portion 
of the same township, and extends south-westerly into the township of Middleton, 
It is about the fourth of a mile in width, and two miles long, and consists of a 
dark grey limestone abounding in organic remains. At this place I found no rock 
which appeared to be in its original position, but huge detached portions lay 
scattered in great abundance over the surface of the ground, intermixed with the 
granitic boulders and other detritus of the drift period. Many of these limestone 
boulders are exceedingly large, and are quarried from ta2 ground for various 
building purposes. I examined one which contained thirty cords of stone, and 
was credibly informed that many such had been quirried out where there was no 
appearance of limestone near them. In some places these boulders cover the 
ground so thickly as to render it unfit for cultivation. In the township of 
Middleton, this ridge is cut by Big Creek at Croton Mills. The banks of the 
creek are at this place about ninety feet high, and exceedingly steep, the valley 
presenting the appearance of having been worn by the stream passing through it- 
The bed of the stream is composed of sand, pebbles, and boulders, similar to the 
surrounding country. At a short distance to the west of the creek the limestone 
ceases to appear, although the granitic boulders are as abundant as upon the east 
side. 
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From this exposure, the following fossils were obtained in the township of 
Windham :— 


Zaphrentis prolifiea .........4+ or veiees coosee Billings. 
Euomphalus (not named ; a very beautiful species.) 
Orthoceras (ove species, not named.) 

In the township of Miduieton :-— 
Slenopora (resembles 8. petropolitana,) 


Fistulipora Canadensis... 0.6... cece eesceceees Billings. 
Zaphrentis prolific .... 666 ceceeceeeeceeeees Billings, 
Heliophylium Canadense........000ccceeceees Billings. 
pT PPPTPTTTTTT TT TTT TTT re D'Orbigny. 


Crinoids (two or three species.) 
Orthis (apparently two species; imperfect speci- 
mena only were obtained.) 
Strophomena (two species, not named.) 
Athyris rostrata, or a closely allied species, .... Hall. 








Atrypa reticularis (very abundant) ..........++ Linn. 
Pentamerus aratus, 
Spirifera accuminata (common). .......++++++: Conrad. 
a JT EJGTID aces cceseseereesessenes Clapp. 
— (not named.) 
Lestins TG 00. ccccce seccecccccsccecess Hall, 
(one species, not named, found in Wind- 
ham.) 
Conoeardiam trigonalis...........0ceceeeceee Hall. 


Platyceras (?) 

Lozonema (two species, not named.) 
Lituites (1) (one specimen. ) 
Phaeops bufo. 


Dalimannites (not named.) 


The surface of the area between this exposure and the one in the north-east 
angle of Windham is covered with fine sand in which boulders rarely occur. 
Cayuga, C. W. J. DeCEW, P.LS. 


ERUPTIVE SERPENTINES OF TUSCANY, 


The origin of Serpentine Rock is still a somewhat debateable point in 
Geology. Whilst most observers look upon this rock as partly of eruptive and 
partly of metamorphic origin, according to locality, others, and especially those 
of the more modern school, appear iuclined to consider it in all cases as a meta- 
morphic product. Careful records of its conditions of occurrence, therefore, in 
different regions, become of general interest and value. In this view, we have 
embodied in our Geologieal Notes, the following extract from an interesting 
memoir communicated by W. P. Jenvis, Esq., F.G.8.,, to the Geological Society of 
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Lendon.* Ithough so different in geological age, the district described by Mr. 
Jervis appears to have many characters of a more or less general resemblance to 
those of our Eastern Townships. After describing the products, &e., of four dis- 
tinct eruptions of Serpentine, Mr. Jervis proceeds as follows :— 

“The topographical appearance of the serpentine-eruptions is very charneter- 
istic ; there is an entire absence of those undulating chains or eminences, melting 
insensibly into one another, which enable us to classify hills into groups. These 
rocks form dykes, but more generally constitute whole bills of conical form, 
rising abruptly to a consi lerable height, and terminating in rugged, sharp summits. 
The older rocks have been much upturned and elevated, and are thrown off in 
every direction,—the serpentine, forming the nucleus of the mountains so abundant 
along the west coast of Tuscany, Modena, and Piedmont, generally reaching the 
surface somewhere near the centre, and formiog (if I may be permitted the ex- 
pression) a “ periclinal” axis 

The older rocks, nearer the focus of action, are the most disturbed. No feature 
regarding this serpentine is more important than that of its being almost 
invariably accompanied by rich ores of copper at its junction with the metamor- 
phosed schists or gabbro rosso. These two rocks, similar in name, are entirely 
distinct in most other respects ; one is an aqueous, the other an igneous rock. 

Many minerals are peculiar to the junction of the gabbro rosso and the Miocene 
serpentine ; they are chiefly zeolites. The commonest is caporcianite, a white 
crystalline mineral, tinged with pink, in structure resembling analcime. These 


seolites all contain magnesia, They are,— 


Magnesia } Magnesia 
per cent. | per cent. 
Savite, containing ........ 18°50 Portite ..... bees oewedviens 4°87 
Schneiderite ......... : 11°03 SREEED voce codnededoete 2°67 
Picranalcime .......... 10°25 | Humbolitite ....... adonee 212 
Picrothomsonite.......... 6°27 | Caporcianite secece eecceece lll 


Miemite (dolomite) contains 42°5 per cent. of magnesia ; “ gabbro,” from La 
Spezia, 244. 

Caleareous spar also occurs in limpid and extremely obtuse rhombohedral 
crystals; it probably owes its origin to the metamorphosis of the limestones, I 
consider all these minerals to hive been produced at the period of the intrusion of 
the Miocene serpentine, from whence they doubtless derived their magnesia, It is 
also interesting to find that large quantities of the limestone in the neighbourhood 
have been altered into dolomites,—the miemite, a delicate greenish rock of the 
same colour as aquamarine, being a double carbonate of lime and magnesia. 

The copper from the serpentine is not associated with galena and blende as 
with us, but is accompanied by many asbestiform minerals. 

The action of the serpentines on the limestones which they have traversed is 
very varied. Near Matarana I noticed the action on a mouse-coloured limestone, 
where peroxide of iron had imparted a brick-red tinge to various parts of the 





* On certain Rocks of Miocene Ago in Tuscany, including Serpentine, Copper Ores, 
Lignite, and pure Alabaster used in Sculpture. By W. P. Jervis, Esq. F.G.S. Quarterly 
Journal of the Geological Society. (Vol. XV1.) No. 6 
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mass. Within a yard or (wo of the serpentine the rock had been apparently 
broken into fragments, which had been eemented by delicate veins of serpentine 
flowing into and filling up the cracks. This beautiful metamorphic rock, called 
*Ofiocalce,” is, in fact, ealeareous serpentine: it forms a rich combination of 
colours—deep red and dark green, with interlacing veins of pere-white caleareous 
spar. I would offer this explanation; total decomposition of the limestone was 
prevented by the pressure; the carbonic acid was partially expelled ; the heat 
decomposed the carbonate of iron which was present in minute quantities, and 
completely peroxidized its protoxide of iron, which, being no longer isomorphous 
with the pure carbonate of lime, was rejected as the latter crystallized out in 
various parts. If Iam not mistaken, this would prove that the crystallization of 
carbonate of lime in prisms (as arragonite) ouly takes place within limited degrees 
of temperature, above and below which the crystalline system is the Hexagonal, 

The copper-mire of Monte Catini is found at the junction of the gabbro roseo 
and the Mivcene serpentine; the ore is invariably io the latter, It is one of the 
finest to be seen anywhere, and [its working] dates at least from the Florentine 
Republic. Cosmo I. re-opened it in 1562; but it was not regularly worked, and, 
from want of experience, little was done until 1837. The indications appear to 
have been very favourable at the outset; but the successive proprietors failed to 
realize their desires, unti) the present company sunk to a depth of 400 feet, 
following the indications of ore or “ vein” lying E. and W., dipping at an angle 
of 45° S ; they then found an immense mass of copper-ore, from which they 
extracted 830 tons ; about 100 feet lower a seconii deposit has lately been reached, 
the breadth of which I should estimate at 60 feet. The various ores of copper 
are met with in rounded masses, envelope: in serpentine ; these nodules constitute 
a specics of conglomerate,—some of the masses being ore, others boulders of 
serpentine, dispersed through a matrix of steatitic clay. The nodules on being 
broken open are found to contain chaleopyrites, or bornite,* more rarely oxide of 
copper, grey copper, and native copper. In physical appearance the chuleopy- 
rites differs entirely from that obtained from our mines: thas it is not lamellar or 
erystallized, but hard, compact and massive, and has precisely the same structure 
as bornite, into which it insensibly passes in the same nodules. This pyrites is 
nut mixed up with gangue, but perfectly pure, which can be accounted for by the 
expulsion of impurities, favoured, as it must have been, by the nodular condition 
of the masses. The friction has produced a considerable quantity of fragmentary 
pyrites of the size of gravel, which is all washed and employed. I believe I am 
correct in asserting that iron-pyrites is nowhere found with the serpentine, even 
along with the ores of copper. One of the greatest advantages in working these 
inipes is the softness of the steatilie rock. Other mines are established at Lib- 
biano, Monte Castelli, &e.: they are newer, and have been hitherto less fortunate. 
Most probably, as Professor Pilla observed, the deposits whence the rich outlying 
indications proceeded will be met with further down. 

Closely associated with the serpentine, chaleedony is found in large quantities 





* Purple Copper Pyrites,= Erubesciteof Dana, Phillipsite of Beidant and Dufrenoy.— 
-C 


B.J 
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north of Monte Verdi; it oceurs in regular veins, of considerable size. The 


mineral ix found in blocks smooth at the surface and mammillated internally— 
often cavernous. I saw some remarkable masses, several feet long, in which emall 
pieces had been cemented together by a fresh development of chalcedony, 
resulting in a compact siliceous conglomerate without any flaw. The pebbles 
were prince pally buff-coloured or green, the cement colourless. The neighbour- 
hood affords epecimens showing every gradation between opaque black flint, 
jasper, agate, chalcedony, and waxy opal.” 


MINERALOGICAL NOTICES 

American Meteorites :—Proiessor J. Lawrence Smith has communicated 
analyses of three new meteorites to the March number of the “ American Journal 
of Science and Arts.” 1. Lincoln ( ownty Meteorite: Ash grey, with white, yellow- 
ish, and dark patebes, and shining piteb-like crust, Sp. gr.320. Total weight, 
Bibs. 14402. Seen to fall, Augost 5ih, 1855. Consists chiefly of pyroxene, with 
disseminated olivine and orthoclase, and a half-per-cent of nickeliferous iron. 2. 
Oldham County Meteorite: Sp. gr. 789. Total weight, 112ibs. Date of fall 
unknown. Contains: Iron, 91°21 ; Nickel, 7°81 ; Cobalt, 0°25; Copper, a trace ; 
Phosphorus, 0.05. 3. Robertson County Meteorite: Sp. gr. 785. Total weight, 
Allbs. Time of fall unknown. Contains. (in addition to nodular granules of iron 
pyrites, sparingly scattered through its mass): Iron, 89°69; Nickel, 9°12; 
Cobalt, 0°35 ; Copper, a trace ; Phosphorus, 004 

Rutile — WV olfram.—Cerile: Professor H. Sainte-Claire Deville has detected 
small quantities of both vanadic and molybdie acid in the Rutile of Saiut-Yrieix 
(Department of the Haute Vienne, France.) Also feeble traces of tantalic acid 
in the Wolfram of Saint-Leonard ; and smal! amounts of titanic acid and tellarous 
acid (with traces of vanadium) in the Cerite of Bastnaes, Westmanniand, Sweden. 
“ Sur la présence de quelques éléments ordina‘rements trés-rare dans des substances 
plus communes.” Annales de Chimie et de Physique :» Mars, 1861. 

Chrome Garnet :—Professor T Sterry Hunt, of the Geological Survey of 
Conada, bas kindly sent us the following notice: “A beautiful, emerald-green, 
transparent garnet is found in Orford, C. E. It oecurs massive, granular, and 
erystallize in calcite, and is associated with Millerite, (sulpburet of nickel.) 
The finest crystals, which are not, however, above a line in diameter, oceur in 
druses in the massive variety. They are dodecahedrons, sometimes offering 
replacements on their edges. This garnet resembles the Uwarowite of the Ural 
Mountains, but differs somewhat in composition, being a lime alumina garnet con- 
taining about six per cent. of oxide of chromium.” 

Cale‘te and Arragonile :—Professor Gustay Rose has published in Poggen- 
dorff's Annalen a series of interesting experiments on the formation of calcite and 
arragonite, in continuation of his previous researches on that subject. These 
experiments fully confirm the assertions of Bishof, that arragonite is capable of 
forming at a low temperature, espe cially in dilute solutions ; and they serve thus, 
to explain the oceurrence of that form ef carbonate of lime in the gypeum de- 


pesits of certain localities, as well as in the substance of fossil shells, ete. 
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Professor Rose's investigations shew, also, that although arragonite generally 
results from crystallization at high temperatures, yet, in concentrated solutions, 
crystals of calcite, at these temperatures, are equally eapable of formation. This 
fact, as observed by the author, is not without important bearings on some of the 
natural conditions of occurrence of eale spar. Ueber die Umsatdnde unter denen 
der Kohlensaure Kalk sich in seinen heteromorphen Zustinden als Kalkspath 
Arragonit, und Kreide abscheidet.— Pogg. Ann. Januar, 1861. EB. J. C, 


PUBLICATIONS RECKIVED, 

Descriptions of New Species of Crinoidea, from Investigations of the lowa 
Geological Survey. By James Hall. Albany; February 25, 1861.—The publi- 
eation «f the concluding portions of the Reports of the Geology and Palwonvology 
of lowa being for a time suspended, Professor Hall has issued these descriptions 
in order to claim priority for various new species that may probably appear under 
other names in the forthcoming Report on the Geology of the neighbouring State 
of Illinois. In addition to numerous crinoids belonging to the genera Actinocrinus 
Platycrinus, &c., two new star-fishes are described. 


Observations upon the Geology and Paleontology of Burlington, lowa, and its 
Vicinity. By Charles A’ White —This is an interesting article reprinted from 
the Boston Journal of Natural History. The rocks described, range from the 


Chemung beds (Devonian) to the Burlington Limestone of the Carboniferous 
group ; and in addition to classified lists of fossils, notices of seven new species 
of Devonian Brachiopoda are given. 

On certain Theories of the formation of Mountains, By E. Billings, F.G.S. 

Notes on the Geology of Murray Bay, Lower St. Lawrence. By J. W. Dawson, 
LL.D., F.G.S —The above are valuable reprints from the Canadian Naturalist 
and Geologist. This journal, so ably conducted in itself, and so faithful an ex- 
positor of the natural history of the Province, fully deserves the strongest en- 
couragement and support. 

On the Amounts of Lead contained in Silver Coins. By C. W. Eliot, and Frank 
H. Storer.—In this pamphlet, reprinted from the Proceedings of the American 
Academy of Arts and Sciences, the authors give the results of their examination 
of various silver coins from American, Spanish, English, and other mints. Small 
amounts of lead were found in vearly all: the highest (3846 per cent.) in 
some English shillings of 1816. A five-frane piece of Napoleon IIL yielded also 
a comparatively high amount (= ‘8546 per cent). In connexion with this subject, 
the authors discuss the causes of the impurity in question, more especially as 
regards the United States coinage, and offer various practical remarks of much 
iuterest, 

Ninth Supplement to Dana's Mineralogy. By Geo. J. Brush, Professor of 
Mineralogy in Yale College.—In the regretted indisposition of Professor Dana, 
the preparation of the half-yearly supplement to that author's System of Mineral- 
ogy has been again undertaken by Professor Brush. The present supplement 
evntains a list of the principal publications issued since the date of the last or 

Vor. VI. w 
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eighth Report of this series, together with carefully-prepared and judicious 
analyses of the various memoirs published during this interval in home and 
foreign jourvals. We quite agree with Professor Brush in his non-reception, as 
true species, of the Uranophane of Websky, the Pinitoid of Knoop, and other 
similar products of deeompositivn. Names thus given, should not be permitted 
even (o obtain an entrance into our already over-burdened list of synonymes. 

E. J.C. 


CANADIAN INSTITUTE 
Sxeasion— 1860-61. 


SIXTH ORDINARY MeETING—2nd February, 1861. 
Professor Dawizt Witson, LL.D., President, in the Chair 
I. The following Gentlemen were elected Members 
Docron Cuan.es Jones, Toronto. 
W. Saunpers, Exq., Londen, C. W 

G. Axgruuns, Esq., Toronto. 


IL. The following Donations for the Library were announced, and the thanks of 


the Institute voted to the donor : 
From W. Hay, Esq., Architect, Toronto. 
“ British Columbia, &e.,” by W. C. Haziett. One Vol. 
“Tales, Sketches and Lyrics,” by the Rev. R. J. Macgeorge. One Vol. 
? Ill. The following Pupers were read 
1. By C. Robb, Esq., Civil Engineer : 
“On the Petroleum Springs of Canada West.” 
2. By Prof. T. Sterry Hunt, F.R.S. (Read by Prof. Croft, D.C.L.) 
* On the Theory of Types in Chemistry.” 


SEVENTH ORDINARY MeETiNGc—9th February, 1861. 
Professor Daxizt Witeon, LL.D., President, in the Chair 


I. The following Gentleman was elected a Member 


Avexanper Lomuer, Esq., Toronto. 


IL. The following Papers were then read : 


1. By the Rev. Prof. Hatch, MA. 

“On the Gutturals of the Latin Alphabet and their Indo-European Affinities. 
2. By Prof. D. Wilson, LL.D. 

“ Familiar Notes and Illustrations of the Hebridian Islands and their Inhabi- 


tants.” 











CANADIAN INSTITUTE. 


BIGHTH ORDINARY MEETING—16¢h February, 1861. 
Professor Danixi Wiison, LL.D., President, in the Chair. 
L. The following Gentil was elected a Member : 
Hveu R. Fiercuen, Esq., Bruce Mines. 
Il. The following Papers were read : 
1. By Prof. G. T. Kingston, M.A, 
“ Annual Meteorological Report for 1860,” 
2. By Dr. W. Kerr, of Galt, (read by the Secretary.) 
“ On the efficacy of some Canadian Plants in diseases of the Mucous Membrane.” 








NINTH ORDINARY MEETING—23rd February, 1861. 
Professor Daniret Witson, LL.D., President, in the Chair. 
I. The following Gentleman was elected a Member. 
Exues Uxnpensox, Esq., Trinity College, Toronto. 
IL. The following Papers were read. 
1. By T. C. Wallbridge, Esq. 
“On the mound structures of Southern Ohio, in the vicinity of St. Louis 
Cincinnati and Newark.” - 
2. By the Rev. Prof. W. Hincks, F.L.S. 
“ An attempt at a new Theory of Human Emotions.” 
8. By Prof. T. Sterry Hunt. F.R.S. (read by Prof. Croft, D.C.L.) 
‘On the nature of Atmospheric Nitrogen and Ozone.” 





TENTH ORDINARY MEETING—2nd March, 1861. 
Professor Dawie. Witson, LL.D., President, in the chair, 
I. The following Donations for the Library were announced, and the thanks of 
the Institute voted to the Donors. 
From the Hon, East India Company. 
1. Magnetical and Meteorological observations taken at Bombay, 1858. 1 vol. 
From C. J. 8. Bethune, B.A., Trinity College, Toronto. 
Dr. Mavtell’s Pictorial Atlas of Fossil Remains. 1 vol. 
Il. The following Gentlemen were elected Members. 
Joun Scuuttz, Esq., M.D., Red River Settlement. 
James S. McMurray, Esq., Toronto 
IIL The following Papers were read: 
1. By the Rev. Professor E. Hatch, M.A. . 
“ Arabian Metaphysics.” 
2. By 8. Fleming, Eeq., C.E 
“ Notes on the Davenport Gravel Drift.” 
3. By the President, Dr. Daniel Wilson. 
“The Value of Certain Characteristics of Physical Conformation in which Man 
approximates to the Lower Animals, with illustrations.” 




















CANADIAN INSTITUTE. 


ELEVENTA ORDINARY MEETIAG—O/A March, 1661. 
L. The following Donations for the Library and Museum were announced, and the 
thanks of the Institute voted to the donors : 

For the Library. From the Department of Education, Lower Canada : 

1. Journal of Education, Lower Canada, 1860. 1 Voi. 

2. Journal de L’Instruction Publique, 1860, 1 Vol. 
For the Museum, From Henry Palmer, Esq. : 

A New Portable Voltaic Battery. 

Il. The following Papers were read 

1. By Henry Palmer, Esq : 

“ Description of a New Portable Voltaic Battery, (Read by P. Freeland, Esq.) 
2. By Professor Croft: 

“ Notes on Canadian Manufactures.” 





TWELFTH ORDINARY MeETING—16th March, 1861. 
Prof. Danie, Witsox, LL.D., President, in the Chair. 
I, The following Gentleman was elected a Member : 
Ricnaro Haraison, Eeq., Toronto 
Il, The following Papers were read : 
1. By Dr. C. B. Hall: 
“On the Vagaries of Medicine.” 
2. By Professor Chapman ; 
(1) “Some Notes on the Drift Deposits of Western Canada, and on the Ancient 
Extension of the Lake Area of that District.” 
(2) “ Remarks on the genus Orthoceras, in illustration of a remarkably large 


example recently obtained from the Trenton Limestone of Collingwood, 
Cc. WwW.” ‘ 





THIRTRENTH ORDINARY MEETING—23rd March, 1861. 
Prof. Danis. Witsox, LL.D., President, in the Chair. 
[. The following donation to the Library was announced, and the thanks of the 
Institute voted to the donor : 
From J. Dy kes Campbell, Esq. 
The North American Review, from 1854 to 1860. (Nos. for July and Octover, 
1860, wanting.) 
IL. The following Gentleman was elected a member : , 
Grorck Duranp, Esq., Toronto. 
III. The following papers were read : 
1. By Dr. Woods, Army Medical Staff, Toronto : 
“Un Sanitary Science in connection with Human Progress.” 


2 By the Rev. Professor Hincks, F.LS. : 


* Note on the Structure of the Fruit in the Order Asteracem or Composite.” 














CANADIAN INSTITUTE. 


FOUBTRENTH ORDINARY MEETING—6/h April, 1861. 


Professor Dante. Wrisox, LL.D., President, in the Chair. 
I, The following Donations for the Library and Museum were announced, and the 
thanks of the Institute voted to the Donors. 
For the Library :— 

From Dr. G. D, Gibb, London : 

1. On Canadian Caverns. 

2. From France: Annales des Mines (one number.) 

8. From Natural History Society of New York :—Annals, vol. 7, April, May, 
1860. Nos. 4-9. 

4. From Professor Lawson, Kingston :—On the structure and development of 


Botrydum granulatum. 


For the Museum :— 
From Dr. Morria, on behalf of Major Elliott : 
1. An Indian Maul, found on the American side of Lake Superior, in 1851. 
Il. The following Gentleman was elected a Member. 
Cuantes Dunanp, Esq., Toronto. 
Ill. The following Paper was read : 
By the Rev. Professor Hincks, F.L.S. 
“ An attempt at an improved Scientific Arrangement of Fruits.” 
Mr. George Wilson was nominated by the President, and Mr. Samuel Spreull 
by the Meeting, and these Gentlemen were appointed Auditors for the current 
year. 





At the close of the Session, a very numerously attended Conversazione was 
held in the Masonic Hall, ‘Toronto, the rooms of the Institute not being sufficiently 
large to accomodate the number of guests invited on this occasion. The following 
programme was successfully carried out: 

“ Canadian Institute,—Conversazione in the Masonic Hall, Friday, April 12th, 
at 8rm. Order of Proceedings : 

Communication by the President, Professor Wilson, LL.D. 

“ Tilustrations of assigned Traces of Intercourse between the Old World and 
the New World, prior to Columbus.” 

‘ Oxycaleium Microscope.”—P. Freeland, Esq. 

“ Tilustrations of Electrical Phenomena with Rhumkorff's Battery.”—Professor 
Croft, D.C.L. 

“ First Change of Objects in tLe Microscopes.”—By Drs. Bovell and Richardson, 
and P, Freeland, Esq. 

“ Trochilide, or Humming Birds,”—Prof. Hincks, F.L.S. 

“Second Change of Objects in the Microscopes.” 

“Oxycaleium Microscope : Second Exhibition. 

“Third Change of Objects in the Microscopes.” 

*.° In addition to the numerous microscopes exhibited at this meeting, the Council 
obtained the use of a fine instrument belonging to D. L. Macpherson, Esq., for which a 
special vote of thanks was awarded. 

Vou. VL. x 
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ON THE PETROLEUM SPRINGS OF WESTERN CANADA, 


BY CHARLES ROBB, 


MINING BNGINEER, MONTREAL 


Read before the Canadian Institute, February 2nd, 1861. 

The existence of vast reservoirs of mineral oil hidden beneath the 
rocks in the western part of our Province, and now for the first time 
being disclosed to the light of day, forms a subject of the deepest 
scientific interest, and will amply justify an enquiry into its nature and 
probable origin, on scientific grounds only. But when we consider the 


additional importance attaching to che question from the commercial 


value of the material ; and since, in the present crisis of the history of 


Canada, so much study is directed to the development of her natural 
resources, no further considerations need be urged to secure attention 
to the subject. 

Petroleum, mineral oil, or fluid bitumen, is an inflammable substance, 
composed of carbon and hydrogen; of a black or deep brown colour, 
unctuous to the touch, and exhaling a strong and unpleasant odor. It 
exudes from the earth, or flows into wells in the manner of water 
springs, and is generally accompanied with an evolution of gas, the 
pressure of which seems to constitute the force which occasions the 
flow at the surface. Springs of petroleum and naphtha (an allied sub- 
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stance), occur in many parts of the world, and are not peculiar to any 
of the geological formations. 

In the Island of Trinidad there is a great deposit of asphalt, form- 
ing a lake about three miles in circumference, and of unknown depth. 
The pitch at the sides is perfectly hard, but towards the middle it 
becomes softer, until at last it is seen boiling up in a liquid state, 
emitting a disagreeable odor, which is sensibly felt at ten miles distance. 
The appearance of ebullition however is probably due, not to heat 
but to the evolution of gas; and the tar probably floats on water. In 
the Island of Barbadoes considerable quantities of petroleum are 
derived from tertiary strata; and in California, this substance has 
recently been discovered in great abundance. Lake Asphaltites, or 
the Dead Sea, in Judea, derives its name from the fact of this material 
abounding around its shores; here the rocks are of secondary or 
limestone formation. The bitumen employed by the ancient Babylo- 
nians, instead of mortar, was chiefly derived from the fountains of Is 
—the modern Hit—on the river Euphrates. These fountains are 
considered to be an inexhaustible source of bitumen, which still flows 
copiously, mingled with intensely saline and sulphureous waters. The 
rocks of the district are argillaceous limestone, interspersed with beds 
of coarse gypsum ; but the cause which has for several thousand years 


produced the perennial flow probably lies at a considerable depth 


below the surface. 

Naphtha is found in Persia and Circassia, rising in the form of vapour 
through marly soils; and in the north of Italy and some parts of 
France, the substance is found in considerable abundance. But pro- 
bably the most powerful and copious petroleum springs yet known are 
those situated on the banks of the Irawaddi, in the Birman Empire, 
where in one locality there are said to be no less than 520 wells, 
annually yielding 400,000 hogsheads of the fluid; and which are 
reported to have been worked for ages without any symptoms of 
failure. These springs issue from a pale blue clay, saturated with the 
oil, and resting upon a species of slate, under which is coal containing 
much iron pyrites. Mr. Oldham, Superintendent of the Geological 
Survey of India, pronounces the rocks which yield the petroleum of 
the Irawaddi to be tertiary, and of the eocene period, 

The fact of the existence of the petroleum springs in our own 
neighbourhood is by no means a new discovery. The early French 
settlers, and the Indians of western Pennsylvania, were aware of their 
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existence, and made use of their products, Old oil vats and oil wells 
have been discovered, affording undoubted evidence of human works 
of great antiquity; and in Enniskillen, the great centre of the oil 
spring region in Canada, deers’ horns, and pieces of timber bearing 
the marks of the axe, have been dug up from considerable depths be- 
low the surface, in what appear to have been old wells. 

The fact of such remarkable springs occurring in western Canada 
could not fail to attract the attention of our Provincial Geologists, and 
accordingly we find them noticed in the reports of 1850-51 and 
1851-52, although in a somewhat cursory manner, leading to the in- 
ference that the material was only to be found in very limited amounts. 
In the first named report we find the following slight notice: “ Springs 
of petroleum, called usually oil springs, rise in the river Thames 
near its right bank in Mosa; the bituminous oil collected on cloths 
from the surface of which is used in the neighbourhood as a remedy 
for cuts and cutaneous diseases in horses. Similar springs exist in the 
township of Enniskilley, where a deposit of mineral pitch or mineral 
caoutchouc is said to extend over several acres on the seventeenth lot of 
the second concession.”” In a subsequent report, Mr. Murray, having 
visited the spot, thus describes the Enniskillen deposits: “This bed 
of bitumen, which in some parts has the consistence of mineral 
caoutchouc, occurs on the sixteenth lot of the second concession of 
Enniskillen, in the county of Lambton; but its extent does not ap- 
pear to exceed half an acre, with a thickness of two feet over about 
twenty feet square, from which it gradually thins towards the edge in 
all directions. Bituminous oil was observed to rise to the surface of 
the water in Black Creek, a branch of Bear Creek, in two places on 
the seventeenth lot of the third concession of Enniskillen; and I was 
informed that it had been observed at other places farther down the 
stream.” 

The foregoing accounts embody the sum of what was publicly 
known regarding the oil springs in Western Canada previous to the 
year 1853, at which date they began to attract the attention of 
adventurers. It was not, however, until the year 1857 that the ma- 
terial was turned to profitable account. In consequence of the very 
successful introduction of the new coal oils, both for illuminating 
and lubricating purposes, under the patent of Mr. James Young, of 
Glasgow, certain gentlemen, foremost among whom was Mr. W. M. 
Williams of Hamilton, formed themselves into a company and acquired 
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the lands in Enniskillen, on which the superficial deposits of asphalt 
occur, for the purpose of using it as a substitute for coal in the man- 
ufacture of such oils, it being ascertained to contain 80 per cent. of 
volatile matters. It was soon discovered, however, on penetrating 
below the asphalt, that the material could be obtained in large quan- 
tities in the fluid state, and consequently much nearer the condition re- 
quired in the manufacture. Ultimately the whole adventure devolved 
upon Mr. Williams, to whom alone is due the merit of developing this 
branch of industry in Canada, as well as of pointing out the road to 
success in the same direction in the United States. The capital 
which Mr. Williams and his associates have invested in the works is 


over $42,000. 
At first the distillation was carried on at the wells, but latterly the 


per centage of loss in refining being so small (about 30 or 35 per 
cent. ), it was deemed expedient to remove the works to Hamilton, and 
convey the crude oil thither in barrels. The total quantity which has 
been raised by Mr. Williams is about 200,000 gallons. Mr. Williams 
has now five wells in more or less successful operation, yielding on an 
average from 600 to 800 gallons per day ; but the amount which the 
wells are capable of yielding has never been thoroughly tested, as the 
difficulty attending the transportation from the wells to the railway 
station—a distance of about sixteen miles—has hitherto restricted the 
yield. At first the oil flowed into the wells unmixed with water, but 
latterly, although the supply is undiminished, large quantities of water 
are associated with it, insomuch as to render it necessary to use steam 
pumps to drain the wells. 

The success which attended Mr. Williams’ operations speedily in- 
duced other adventurers to enter upon the same field; and similar 
oil springs having been found to exist in Pennsylvania, our excitable 
and speculative neighbours rushed with characteristic eagerness into 
the business ; and detachments from the main body soon invaded the 
more peaceful and primitive regions of Enniskillen—probing and 
torturing the earth in all directions, and polluting the air and the 
waters with the stench and scum of the oil. The success which has 
attended their operations has been in many instances very fair, and in 
one or two highly favourable ; but in the great majority of cases the 
jottery has turned up blanks, though there is certainly no lack of gas 
to buoy up the spirits of the adventurers. Mr. Williams seems to have 
struck the main artery, and indeed the fact of the superficial deposits 
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on his lands are a sure indication that here the petroleum existed in the 
greatest abundance, and nearest to the surface. 

The material penetrated is a very stiff light-colored clay—in some 
cases almost pure white—no doubt chiefly derived from the ruins of 
decomposed rocks similar to those underlying the clay; unequivocal 
evidence of which is found in the fact that the clay contains numerous 
fossils identical with those embedded in the rocks, which are found at 
various depths, alternating with beds of clay, and consist of thin strata, 
more or less of a shaley nature, plentifully charged with the fossils 
peculiar to what is called the Hamilton group of the Devonian system 
of rocks. No rock of a bituminous nature seems as yet to have been 
struck ; although detached masses of bituminous shale, identical with 
that which crops out at Kettle Point, on Lake Huron, and containing 
about fourteen per cent. of volatile matter, are frequently met with in 
forming the wells. 

The depths hitherto penetrated vary from 40 to 120 feet; and in 
this respect little advantage seems to be obtained by commencing 
operations on the low grounds, as along the flats of the creeks; for at 
Mr. Williams’ wells the depth is only about 40 feet, while at others in 
the immediate vicinity, on the flats of Black Creek, where the ground 
is at least 40 feet lower, although the depth penetrated is three times 
as great, the supply obtained is as yet inconsiderable. The strength 
of the oil, also, as indicated by the hydrometer, varies to a considera- 
ble extent in different wells, even although they may be very near 
together ; and the supply to each well, at least in the southern part of 
the township, seems to be independent ; these facts indicating the deep- 
seated origin of the oils. Here also the oil seems to be diffused 
throughout the clay, penetrating through numerous vertical cracks or 
fissures both in the rocks and clay, evidently in obedience to some 
force from beneath; no doubt due to the pressure of gas, which 
invariably issues in great quantities with the oil, giving to the wells 
the appearance of boiling caldrons of pitch. These gases produce a 
remarkable effect on the men who work in the wells, greatly resembling 
that caused by the inhalation of nitrous oxide or laughing gas; and, 
in order to the continuance of their operations, it is necessary to clear 
away the gas from time to time by exploding it. It has recently been 
ascertained that the vapours of naphtha, anilene, and other hydro- 
carbons produce physiological effects, resembling those of chloroform 
and other anesthetic agents. 
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In other parts of the township, as at Kelly's wells, ten miles north 
of Mr. Williams’, the conditions and mode of occurrence of the oil 
are quite different. Here it occurs in a bed of gravel and boulders, 
at a depth of about 47 feet from the surface, associated with such an 
amount of water as to render the wells exceedingly difficult in working, 
although the quantity of oil here is evidently very great. Whether 
these variations in the physical structure of the region have any con- 
nection with the origin of the deposits, it is in the present state of 
our knowledge of the subject, impossible with any degree of confidence 
to determine. Recently oil has been obtained by drilling into the 
rock, and in such cases it is said to be of a superior quality to that 
derived from the clay or superficial deposits 

The advantage which we possess in Canada over our neighbours in 
Pennsylvania and Ohio is, that the oil-bearing rocks lie much nearer 
the surface. On the other hand, the most of the oils obtained south 
of Lake Erie are lighter, and bear a less per centage of loss in manu- 
facture ; they are also much more easily deodorized, or rather have 
comparatively little unpleasant odor even in the crude state. But the 
chief drawback to the commercial value of the Canadian oil is its 
thick and tarry consistence; causing it to foam in an uncontrolable 
manner, in the ordinary retorts used for rectifying earth and coal oils, 
and to yield too large a proportion of heavy products. In view of 
these circumstances, it will obviously be expedient to prepare the ma- 


terial for the market in Canada, and with apparatus expressly adapted 


for the purpose. 

L have hitherto purposely confined myself to what may be called a 
popular account of the oil springs, detailing only such facts as might 
attract the attention of a cursory observer. I shall now direct atten- 
tion to what I proposed as the primary object of this inquiry, namely, 
an attempt to discover the source, and account for the origin of these 
extraordinary deposits. And here I must premise that whatever 
theory I might have to advance is only to be received as a guess at 
the truth. When so much uncertainty and difference of opinion still 
exist among scientific men with regard to the origin of coal, notwith- 
standing the amount of ability and learning that have been brought 
to bear upon the subject, it would be unreasonable to expect that this 
comparatively unexplored region of research should be opened up all at 
once. 

The first step in our inquiry will naturally be to investigate and 
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explain the geological structure of the region where the oil springs are 
found, regarding which no uncertainty exists, and which, apart from 
the subject of the oils, is peculiarly interesting. 

Sir William Logan has pointed out that, if we conceive a line passing 
from the head of Burlington Bay through London, Zone, Chatham 
and Amherstburgh—being in fact the centre line or back-bone of the 
Western Peninsula—such line would form what is called, in geological 
parlance, the summit of a flat anticlinal arch ; that is, the strata bend 
or dip slightly in an opposite direction on either side of it. In the pre- 
sent case the dip is so small as to be almost inappreciable by instru- 
ments ; but it is nevertheless certain that the strata which occupy that 
part of our peninsula now under review pass under the coal measures 
of Pennsylvania on the one hand, and of Michigan on the other, at a 
depth varying from 1000 to 2000 feet ; which thickness of course repre- 
sents, or is the measure of the time, geologically speaking, which 
elapsed between the deposition of the newest of our rocks and the 
carboniferous era. Consequently it is quite evident that we must not 
seek for the origin of the petroleum deposits in the coal formation, 
properly so called. 

The outcrops of the various members of the series of rocks imme- 
diately overlying the Appalachian and Michigan coal-fields form strips 
or belts which are rudely concentrie with the coal basins themselves, 
The region now under notice is precisely the tangent point (as it were) 
where the corresponding strata under each coal-field meet and blend 


together, giving to the region occupied by the strata in question a form 
approaching that of the letter X. These rocks are called the Hamil- 
ton Shales, and constitute the lowest member of the Devonian or Old 
Red Sandstone system. Although in this locality of no great thick- 
ness—probably not exceeding 60 or 70 feet—the formation is most 
interesting in a geological point of view, as containing a well-marked 


and highly characteristic group of fossils, including the earliest known 
traces of terrestrial vegetation and of fishes. The formation consists 
of calcareous shales, with thin bands of denser limestone, and oc- 
casionally beds of sandy limestone, which are valuable for building 
purposes. The shaley portions crumble rapidly on exposure, and form 
a gray or ash-coloured clay; the fossil contents however remaining 
entire. 

At Kettle Point, on Lake Huron, a locality comprised within the 
geographical boundaries of the Hamilton Group, there is exposed an 
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interesting section of highly bituminous and argillaceous slates, which 
also occur in outlying patches throughout the oil-producing region, 
and have been ascertained to belong to the lowest measures of the 
Chemung Group, the next higher in the series.* It would appear 
at first sight most obvious and natural to attribute the origin and 
source of the petroleum to the subterranean distillation of these shales, 
which contain an amount of carbonaceous matter, abundantly adequate 
for its production; but there is most unequivocal evidence to prove 
that the oil and gas come from a lower source, and are in all proba- 
bility the cause rather than the result of the bituminous nature of the 
shales.+ 

It is a peculiar and unique feature in the Canadian rocks of Silurian 
and Devonian age, that beds impregnated with bitumen, and evolutions 
of gaseous and fluid hydrocarbons occur at various points from the 
base to the summit of the series, although nowhere to such an extent 
as in the region now under review; and the fact that these oils have 
been obtained from the Hudson River group of rocks, in which few or 
no vegetable remains occur, would lead to the inference that the oils 
and gases may be entirely of animal origin. The upper beds of the 
Corniferous limestone in Canada, and the entire mass of the Hamil- 
ton shales, are characterized by the extraordinary profusion of or- 
ganic remains, for the most part animal, with which they are charged ; 
and the evidences which they furnish of the mode of their deposition 
indicate conditions highly favorable to the conversion of the organic 
matter into substances of a bituminous nature. 

The process of bituminization consists of a species of fermentation or 
combustion, usually thought to be peculiar to vegetable matter, placed 
in such situations as not only to exclude the external air and secure 
the presence of moisture, but to prevent the escape of the volatile 
principles. The ultimate elements, and even to a great extent, the 
proximate structure of animal and vegetable tissues, are identical ; and 
it is susceptible of demonstration that animal muscle, placed in 
similar circumstances, may be converted into substances closely re- 


sembling the products of vegetable bituminization. 


* A fuil account of this hizhly interesting section of rocks will be found in the Geological 
Survey Reports of Progress for 1847-48, and 1853 

+ This circumstance affords a strong corroboration of the theory which has been recently 
propounded before the French Academy by M. Riviere, attributing the origin of bituminous 
schists and shales in general to impregnation of their argillaceous material with carburetted 
hydrogen. See Wells’ Annual of Scientific Discovery for 1860. 
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The epoch of the deposition of the rocks in question seems to have 
been a time when land and water were struggling for the predominance. 
The vast masses of the Silurian system of rocks had all been deposited 
in deep water; and the Devonian rocks are just beginning to emerge, 
forming vast lagoons, floored and surrounded by coral reefs, and 
densely inhabited by crinoids, brachiopods, and trilobites ; though the 
latter remarkable creatures, so largely developed a little lower down 
in the scale, are now becoming rare and approaching extinction, 
Calamites, the earliest known of terrestrial vegetables, appear struggling 
for existence among the waves and shifting sands; and the first created 
fishes sport in the shallow waters. The floor of the ocean, together 
with these low spits and reefs, is sinking by slow and intermittent 
stages, and the remains of the scanty vegetation are entombed with 
those of the marine animals. Layer after layer are thus formed, the 
crust of the earth still subsiding as each is deposited. 


Let us now inquire what would be the probable result of this con- 
dition of things, in so far as it affects the present question. The 
organic matter thus profusely scattered along the shores, and subjected 
to the influences of air and moisture, would decompose in the ordinary 


manner ; but when, after partial putrefaction, it was covered up by a 
layer of sand or calcareous mud, and thus removed from the atmos- 
pheric influences, the resulting gases would be confined as in a closed 
retort ; and the carbon and hydrogen, being greatly in excess of the 
oxygen, would enter into such combinations as we find subsisting in 
the petroleum and the various hydrocarbon gases; and these would 
remain pent up in crevices or caverns in the rocks until liberated either 
by natural or artificial means. In some cases, circumstances might be 
favorable for the production of the gaseous products unaccompanied 
by the fluid; and it by no means follows, as many imagine, that the 
development of gas, even in great abundance, would be an indication 
of the existence of oil in the same reservoir. The remarkable cir- 
cumstance of the almost invariable association of salt water with 
petroleum would appear to afford a corroboration of this theory ; for 
whether it be true, as some suppose, that the chloride of sodium 
exerts some chemical action on the bituminous matter favoring its 
production, it is at all events certain that the relative dispositions of 
land and water, which I have attempted to describe, would be highly 
favorable to the production of sea salt. 

Whether this theory be correct in all its details or not, it seems cer- 
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tain, judging from the similarity of the products in both cases, that 
the petroleum has been generated by a process analogous to that which 
takes place in the destructive distillation of wood-coal or peat in close 
vessels, where, owing to the limited or total absence of oxygen, the 
combination of hydrogen and carbon in the form of hydrocarbons is 
effected. Nature appears to have the power of performing, by means 
of long time and very moderate temperature, processes which the 
chemist and manufacturer perform rapidly and by the application of 


great heat. 

As bearing directly upon the chemical composition and nature of 
petroleum and its products, and illustrating the difference between the 
Canadian and Pennsylvania crude oils, and those derived from the 
Collingwood shales, I shall conclude by inserting (by the kind permis- 
sion of the writer), the following letter with which I have been favored 
by Professor Croft : 


Untverstry Cotieon, Toronto, Nov. 22nd, 1860. 

Deas Sir, 

In reply to your letter of the 20th inst., requesting information as to 
the chemical nature of the Enniskillen, Pennsylvania and Collingwood oils, I am 
sorry that I cannot supply you with any very accurate details, not having exam- 
ined these oils with a view to ascertaining their chemical composition, to any very 
great extent. 

The first two being natural products, are of course quite different from the 
Collingwood shale oil, which does not apparently exist in a free state in the 
shale, but is obtained by and formed during the destructive distillation of the 
animal and vegetable substances contained therein, From the rock consisting 
almost entirely of fossil trilobites, the oil might perhaps be said to be of an 
animal origin, unless the rocks were subsequently impregnated with vegetable 
products. 

Hence the Collingwood oil will be found to assimilate in its characters to the 
oil obtained by the slow distillation of coal, and more especially to that from the 
Boghead Coal ; and will undoubtedly be found to contain a number of those 
curious chemical compounds which have been so ably investigated by Greville 
Williams, in his researches on the “ Products of the Distillation of Boghead 
Coal.” These substances are of a basic character and rank with the volatile 
vegetable alkaloids, having the general formula, C® H™ N. 

The petroleums or rock oils are essentially different, having been produced by 
a slow process continued through countless ages, and thus eubstances of a different 
chemical nature have been produced, although, perhaps, the material acted on has 
been nearly, if not quite, the same. 

I am not aware of any means by which we can distinguish the products gene- 
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rated in the great laboratory of nature from animal substances, from those produced 
from bodies of a vegetable origin. Reasoning from analogy I should imagine it 
to be impossible , for recent researches have shown great similarity, in many cases 
identity, between the artificial products from animal and vegetable substances. 
See Anderson “ On the bases from Dippel's Oil " —Williams, quoted above, dc, de. 

Besides the basic bodies above alluded to, these coal oils generally contain a num- 
ber of hydrocarbons belonging to various series—e.g. Benzole, C'* H® and its homo- 
logues.—Toluole C'* H*.—Xylole, Cumole, &e., and solid hydrocarbons, such as 
Naphthaline C*® H*, Paraffine, do. cc. 

The petroleums seem to be composed of hydrocarbons of a different class, 
having the formula O* H*,— such as C'* H'*—C'* H'4+—C'* H'® do. de., 
which are quite indifferent bodies, unacted on by nitric acid. Another substance 
exists in them which has been called Petrole C'* H'°, and is acted on by nitric 
acid, and causes the brown or black colour when the petroleums is treated with 
nitric acid (and probably sulphuric %). It has been said that Benzole exists in the 
light oils, but I know not on what authority 


When the Enniskillen oil is distilled it requires a high temperature to drive 
over much oil, and this oil, when re-distilled, does not pass over readily till 
between 200° and 210° Centigrade—the product, again distilled, goes over at 
190°—200°, and by repeated -fractional distillations, I have no doubt from the 
above experiments, we might obtain an oil boiling at a somewhat lower tempera- 


ture. 

When the Pennsylvania oil is distilled, it begins to pass over at about 130°, anda 
large proportion is distilled below 190°. When this product is re-distilled, a 
large proportion passes over below 150°. 

Hence the Pennsylvania oi! contains a much larger proportion of light volatile 
oils than the Enniskillen oil, None of them, however, are probably of the 
formula C'* H'* which boils at 70°; probably they belong to the higher part 
of the C=» H® series; but in both cases (E. and P. oil) they are pure hydrocarbons, 
containing no oxygen, at least not in such a form as to act on potassium and 
sodium. The metals remain quite unaltered and with metallic lustre. Possibly 
there may be hydrocarbons of the formula O* * H® ¢ present. 

Iam not aware that I have any further information to give you at present, 
The peculiar greenish colour is owing to fluorescence; if the Enniskillen oil be 
distilled very far, and the thick residue dissolved in bot alcohol, the solution is 
most powerfully fluorescent, but the dissolved substance is deposited as the solu- 
tion cools. I am not aware that this fact has been observed. The Collingwood 
oil contains a very large percentage of heavy oil, paraffine, &c.; the light oil boils 


at 150°-190°, 
Yours truly, 


Cuartes Ross, Esq., C.E. Henry Caorrt. 
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ON THE MOVEMENTS OF THE DIATOMACE® 


BY PATRICK FREELAND, ESQ 


Read before the Canadian Institute, January 19th, 1861. 


The producing cause of the movements of most of the free species 


of the Diatomacew has never yet been satisfactorily ascertained, not- 
withstanding the amount of attention bestowed upon the subject. 
Many eminent observers, with Ehrenberg at their head, maintain that 
the motion is owing to the action of cilia. ‘In some species of the 
Navicules,” he says, ‘it is produced by a flat snail-like foot protruded 
from each end of the valve.” Others, again, maintain that it is owing 
to forces operating within the frustule, and connected with the 
endosmotic and exosmotic action of the cell—the fluids which are 
concerned in these actions entering and being emitted through 
minute foramina at the extremities of the valves. Dr. Smith, who 
maintains the movement to be of merely a mechanical nature, pro- 
duced by a force not depending upon any act of volition in the 
living organisms, in his Synopsis of the British Diatomaces, says, 
“it appears certain that these motions do nof arise from any external 
organs of motion. The more accurate instruments now in the hands 
of the observer have enabled him confidently to affirm that all state- 
ments resting upon the revelations of imperfect object-glasses, which 
have assigned motile cilia or feet to the Diatomaceous frustule, have 
been founded upon illusion or mistake. Among the hundreds of 
species (Dr. S. continues) which I have examined, in every stage of 
growth and phase of movement, aided by glasses which have never 
been surpassed for clearness and definition, I have never been able to 
detect any semblance of a motile organ; nor have I, by colouring the 
fluid with carmine or indigo been able to detect by the particles sur- 
rounding the diatom, those rotatory movements which indicate in the 
various species of true infusorial animalcules the presence of cilia.” 

In a paper on this subject, read before the London Microscopical 
Society, in 1855, by Mr. Hogg, he says, “I have repeatedly satisfied 
myself that their motive power is derived from cilia arranged around 
Openings at either end—some around central openings, which, with 
those cilia at the ends, act as paddles or propellers.” 
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Several facts which came under my own observation last summer 
while observing the motions of the Pinnularia nobilis, one of the 
largest of our fresh-water diatoms, have convinced me that Professor 
Smith is mistaken in the cause he assigns for these movements. If he 
is correct in his supposition that they are owing to the imbibing and 
ejection of fluid alternately at either end of the valve, then their mo- 
tion must invariably be the same, never varying, advancing and re- 
treating motion ; but this is not so, I have repeatedly seen a diatom, 


when met by an obstacle in its path, suddenly change its course by 


a quick lateral motion, and go off in a direction quite different to that 
it was formerly pursuing, and frequently have I seen this done when 
there was nothing apparently to cause it, but as if from mere caprice 
the course had been changed. 

On one occasion, I was fortunate enough to get a large, beautiful 
Pinularia in the centre of the field of view, and just beside it was a 
small piece of decayed vegetable matter. As the diatom moved 
along, this substance, instead of remaining stationary, or being 
carried along with the frustule in its forward motion, as would be the 
case were Professor Smith’s theory correct, was propelled in the 
opposite direction, in a manner precisely similar to what it would 
have been, had it stood beside a ciliated infusorial Animalcule instead 
of adiatom. Its motion, however, was not regular, at least not as 
regular as that of the diatom, but somewhat intermittent, as if the 
repelling force to which it was subject was stronger in some places 
than at others, which fact seems to confirm the idea entertained by 
Mr. Hogg, that the cilia are not placed all along the valve, but at 
intervals. When this substance reached the end of the diatom, the 
rapidity of its motion increased, as if the force applied to it had sud- 
denly become greater, or was more directly applied, and at a short 
distance from the valve, all its motion ceased. On the return journey 
of the diatom, the same process was repeated, the small body begin- 
ning to move before it came into contact with the diatom, and 
continuing its course as before, only in the contrary direction. 

On another occasion, while a frustule of the Pinnularia acuta was 
traversing the field of view, it came in contact with a valve of Cocco- 
nema, lying directly across its path. Striking it fair in the centre, 
it passed partly over the obstruction for about one-third of its own 
length, as represented in the diagram, and then stopped as if it had 
got stuck between the diatom it was thus attempting to pass over, 
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and the thin glass cover of the live box. After a very 
short period of rest, the Pinnularia gave one or two 4 
short jerking motions, and then the Cocconema began 
to move rapidly, broadside on, in a direction opposite 
to that pursued by the former (which remained sta- 
tionary) until it passed partly beyond it, when the 
Pinnularia resumed its journey ; this was done twice 
in precisely the same manner; on the third journey, 
it had changed its course, and passed beyond the ob- 
structing valve. The arrow indicates the direction 
in which the Pinnularia was moving. The Cocconema 
was of course forced in the opposite direction. Now, 


a result very similar to these might be produced 


by the expulsion of a fluid from the Diatom valve, 

according to Professor Smith's theory, but the orifices through which 
it would require to be forced would have to be placed along the side 
of the valve as well as at either end. And not only would this be 


necessary, but two sets of orifices, pointed in opposite directions, 
would be essential, in order to produce the double motion, backwards 
and forwards. While two sets more would be required to produce 
the motion I have before described, when the diatom saw fit to change 
its course. And besides all this elaborate mechanism, another must 
still be added, by means of which every opening would be completely 
closed but those for the moment employed in producing the motion 
in one given direction. 

If this really is the correct solution of the question, the motion 
then of the Diatomacee is unique, for 1 doubt if any thing anala- 
gous to it can be found in nature. But if the presence of cilia be 
granted them, then there is no difficulty in at once understanding how 
every movement of the diatom valve can be readily produced merely 
by changing the direction of the ciliary motion. The objection urged 
by Professor Smith, that by colouring the water, no motion in the 
particles of the colouring matter could by him be detected, if it isa 
valid one against ciliary action, it is equally fatal to his own theory, for 
in his way of accounting for the motion, a current must be produced, 
but he has never seen any, or been able to detect it, and from this, he 
concludes there are no cilia. Let us reverse Professor Smith's argu- 
ment, and the case will stand thus :— 

If the motion is caused by the expulsion of a fluid from the 
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frustule at each end alternately, then that must cause a current in the 
water, at the point where the fluid is forced out, and if there isa 
current, it will become visible if the water be coloured with carmine 
or indigo. But even with the best glasses, unsurpassed for clearness 
and definition, and with the water containing the diatoms, coloured in 
the usual way, no current is visible ; therefore no current exists, and 
therefore the motion is not produced by the endosmotic and exosmotic 
action of the cell, and the consequent emission of a fluid through 
minute foramina at the extremities of the valve. 

I must, however, admit that with objectives constructed by our 
best London makers, and after careful observation, I have hitherto 
failed to detect either cilia on the diatom, or a current in the water; 
but the facts I have now submitted, seem to me to be wholly irrecon- 
cileable with Professor Smith’s theory, and to lead to the conclusion 
that these movements are owing to the presence of cilia arranged 
along the exterior of the diatom valve. It must be borne in mird 
that the very small specific gravity of the diatom valve would require 
an extremely slight power to produce all the motion we see, and that 
consequently the cilia, if the motion is so produced, may be so 
extremely delicate as hitherto to have evaded actual detection, but 
that fact is not sufficient to warrant the conclusion that because cilia 
have not been actually seen, therefore, they do not exist.” 


NOTE ON LAND AND FRESH WATER SHELLS COL- 
LECTED IN THE ENVIRONS OF TORONTO, C. W. 


BY A. E. WILLIAMSON, 


(Read before the Canadian Institute, Saturday, Jan. 19th, 1861.) 


I propose, in the following short paper, to give the result of the 
researches of an amateur in one branch of a favourite pursuit, made 
in a somewhat desultory manner and in the intervals of business, 
during which I have managed to collect a tolerably well filled cabinet. 

Among the specimens thus collected, those of the fresh water and 
terrestrial shells comprise a small but very interesting portion; 
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restricted, however, to the species existing in my own immediate 
neighbourhood, and a few collected at Paris, C. W. 

I intend here to confine myself to the shells found in the vicinity 
of Toronto, viz. at Weston, Toronto Island, and Todmorden on the 
River Don. 

I must not omit the expression of grateful acknowledgment to the 
Rev. Professor Hincks, for his valuable aid in their determination. 

The shells consists of representatives of the two classes, Gas- 
TEROPODA and CoNCHIFERA. 

In the class Gasteroropa, we find examples of the genera Heliz, 
Planorbis, Succinea, Limnaa, Paludina, Valvata, Melania and 
Physa, as shown in the following list of species. 

Genus Hetix,—1!. H. albolabris (or white-lipped Helix). 2. H. 
alternata, these two varieties are very common. 3. H. monodon ; 
4. H. tridentata; 5. H. ligera. 1 found this latter variety at 
Todmorden. Prof. Hincks was unaware of its being Canadian: his 
specimens are from Ohio. 

Genus PLANorBts,—1. P. trirolris; 2. P. bicarinatus; 3. P. 
campanulatus ; all very common. 

Genus Succinea,—S. vermeta? (Say.)—I have found this shell 
only at Weston. 

Genus Limnaa,—!. L. stagnalis; is very common on the Island, 
the only locality at which I have observed it*. 2. L. palustris= L. 
elodes (Say), common on the Island. 

Genus Patupina,—1l. P.impura; 2. P. porata (Say); this 
variety is known now by the name of Amnicola porata. All the 
small shells heretofore known as Paludinas are now referred to the 
genus Amnicola: both these shells are found on the Island. 

Genus Vatvata.—|. FV. tricarinata ; 2. V. piscinalis. 

Genus Mevania. Melania.—Very common, Amnicola (paludina) 
porata, classed with this genus under the sub-genus Amanicola : not 
very common. 

Genus Puysa,—|. P. heterostropha (Say); this variety closely 
resembles P. fontinalis of Europe: very common on the Island. 2. 
P. ancillaria (Say) also very common. 

A few more species, one of which resembles vertigo pygmaa of 
Europe, can be obtained at the above mentioned localities. 


* Since writing this, Dr. Bovell informs me that he has found L. stagnalis in the River 
Humber. 
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In the class Concuirera, we have representatives of the genera 
Unio, dnodon, apt Cyclas. 

Genus Unso,—-1, U. nasutus; very common on the Island. 2. 
U. ochraceus; 3. U. complanatus, also from the Island, A few 
more species or varieties can be obtained at the Island and Weston. 
Considerable difficulty is encountered in the naming of Unios, from 
the immense number of species, and the want of proper works of 
reference. 

Genus ANovon :—Several varicties of this genus are to be found 
—principally at the Island 

Genus Cycias:—This genus is very common. The specimens 
obtained probably comprise several species, but their characters are 
too minute and inconspicuous to admit of any definite determination. 
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BY E. BILLINGS, F.G.8. 
(Continued from Vol. V1, page 282.—No. XXVIII. May, 1860.) 


Genus StropHomena.—(Rafinesque. ) 
StropHomeNna.—(Rafinesque.) De Blainville. Manuel de Mala- 
cologie, p. 513, Pl. 53, fig. 2, 2a, 1825. Davidson. Introduction 

to the Classification of the Brachiopoda, p. 106. 
Lerrana.—Dalman, and many other authors. 

Lerrana. + StrropHomena -+ Srropnoponta, either wholly or 
in part, of Hall and American authors. 

Generie characters.—Shell, semicircular, semioval, sub-quadrate or 
sub-triangular, with the hinge line straight ; one valve convex and 
the other concave; in a few species both valves nearly flat. Both 
valves provided with an area, that of the ventral valve usually the 
larger. Area of ventral valve with a triangular or linear foramen or 
fissure in the middle beneath the beak, either wholly or partially 
closed by a deltidium ; in some species no foramen. Area of dorsal 
valve often with a triangular projection in the middle, caused by the 


protrusion of the bases of the divaricator processes ; in some species 
Vor. VI. z 
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Pig. 104 

Fig. 103.—Strophomena inaquistriata.—Conrad. Interior of ventral valve ; 8.8,—the sides ; 
M.—the front margin ; C.C.—the cardinal angles; the edge of the area from C to C is the 
hinge line ; A.—the flat space terminating the shell on the straight side is the area; B.— 
the beak ; the ama!) linear ridge beneath the beak is the deltidium; T.—teeth; R,—the 
rostral septum ; D.—the divaricator muscular scar or impression ; O.—the occlusor; V.— 
the vascular impressions. This ficure is drawn as if the shell were flat in order to show 
all the parts more clearly 

Pig. 104.—Strophomena demissa.—Conrad. Interior of dorsal valve. P.—the two divarica- 
tor processes or levers for opening the valves; O.—the occlusor muscular impressions or 
soars. 


this is absent. Valves articulated together at the hinge line or inner 
edge of the area, by teeth in the ventral valve, and sockets in the 
dorsal, the structure of which varies in different species. Surface 
ornamented with fine or coarse radiating strie or small ribs; in a few 
species smooth. 


On the inner surface of the ventral valve there are two large pyri- 


form or subtriangular muscular scars or impressions, situated one on 
each side of the median line and in the upper half ot the valve. 
These are the impressions of the DivaricaToR MUSCLES or those whose 
function it was to open the valves. Between them there are two 
much smaller scars situated also, one on each side of the median line. 
These are the impressions of the Occtusor muscLes, or those whose 
function it was to close the valves. On comparison it will be seen 
that the arrangement of the scars in the ventral valve is in a general 
way the same as in Athyris and Spirigera. It is nearly the same in 
Orthis, Chonetes, Producta, Atrypa, Spirifera, and in most other 
genera of Brachiopoda. 


In some species, but not in all, the cavity within the beak and umbo 
of the ventral valve is divided into two compartments, by a vertical 
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ridge or septum, This I propose to call the Rostra Serrum. It 
varies greatly in size, and is often absent altogether. It cannot there- 
fore be regarded as an organ of generic importance. 


In the interior of the dorsal valve there are four small scars arranged 
in two pairs, one pair on each side of the median line. These are the 
Occ ivusors corresponding to those of the ventral valve. In this 
valve the divaricators were attached to two small processes situated close 
to the hinge-line. (See fig. 104, P.) These are notched at their extre- 
mities, and grooved on the outside, or side next the area. These I 
propose to call the Divaricaror Processes ; their function was to 
open or divaricate the valves; the mechanical principal upon which 
they operated was simply that of the lever. This will be more clearly 
understood by consulting Fig. 105. 


se, 





D 
Fig. 105. 

Fig. 105.—A longitudinal section through both valves of a Strophomena from the beak to 
the front margin; the dorsal valve uppermost, M.-—the front margin; A.—the area of 
the ventral valve; 8.—the socket in the dorsal valve for the reception of the teeth of the 
ventral valve; P.—the Divaricator Process (or lever); D.—the Divaricator Muscle; O.— 
the Occlusor. It is evident that by the contraction of the Divaricator muscle the extremity 
of the process P must be drawn towards the point D, and thus the dorsal valve must turn 
on the hinge at 8, (as a door turns on its hinges.) By this movement of course the valves 
were separated at the front margin M. By the contraction of the Occlusor O, the valves 
were drawn together. It appears that in most of the Paleozoic genera of Brachiopoda 
the muscular apparatus consisted of these two sets of muscles, but a little modified in 
different groups. 


In Strophomena the form of the scars and their distinctness varies 
to some extent in different species, but their arrangement js in a 
general way the same in all. 

In addition to the muscular scars, the inner surface of many species 
exhibits numerous radiating branching channels, usually most distinct 
near the margin. These are the impressions of the vessels of the 
vascular system. 

We shall now notice more particularly some of the variations 
exhibited by the parts above mentioned in connection with the 
following proposed genus, 
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Genus Srrorpuoponta.—( Hall ) 


In 1847, Mr. Sharpe pointed out that in Strophomena demisea there 
was no foramen, and says: “It will probably be found to indicate a 
distinct genus, as it must be accompanied with a peculiar internal 
arrangement. Until this can be ascertained this species may remain 
in Leptena, the genus to which it is most closely related.”’* 

In 1849, Professor Hall proposed his genus Strophodoata (giving 
S. demissa as the type) founding it on the characters pointed out by 
Sharpe, and adding thereto the following remarks on the interior: 
“ In the interior there are no dental lamellae margining or surrounding 
the muscular impressions, which are spread out over a considerable 
surface in the dorsal valve, shewing partially a double or bilateral 
arrangement. In the ventral valve there is some indication of a 
limitation, or marginal elevation, to the muscular impression, but the 
character is quite distinct from the same in Leptena.’’+ 

In 1852, Prof. Hall redescribed the genus, founding it upon the 
striated area and closed foramen, but gave n> internal characters, 
except, “‘ Muscular impression somewhat bilateral.’’t 

In 1858, Professor Hall, in the Geology of Iowa published the 
following more detailed description of the internal characters : 

“In the ventral valve the teeth are much reduced or nearly obsolete, a central 
more or less prominent bilobed process usually occupying the centre of the area 
in place of the triangular fissure of Sraornomena Muscular impressions 
strongly marked, semielliptical or subreniform, separated in the middle by a 
depressed line, and sometimes margined by a semicircular ‘ridge, which is an 
extension of the lamella from either side Vascular impressions foliate or 
flabellate, extending beyond the areas towards the base of the shell 

“ Dorsal valve with the muscular and vascular impressions strongly marked 


cardinal process bifurcate from the base, with each branch bilobed at the extre- 
mity, by which it is articulated to processes beneath the area of the opposite valve, 
receiving between its forks the cardinal process of the opposite or ventral valve, 
which is bilobed or grooved for the passage of the peduncle. Entire interior 


surface papillose.’§ 


1 hold that the above is simply a description of the internal char- 


acters of the genus Strophomena with the exception of the passage 


that I have put in italics, which contains a statement decidedly incor- 


rect We have a number of specimens of S. demissa, S. inaquistri- 
* Suagrs, in Quar. Jour. Geol. Society. Vol. 6, 
+ Hatt. In Proo Am. Aas. 1850, p. 348 
t Pal. N. Y. Vol. 2, p. 63 
§ Hatt. Geology of Iowa. Vol, L., Part 2, p. 49) 








THE DEVONIAN FOSSILS OF CANADA WEST. 333 


ata and S. ampla, showing clearly the inside of the area of the ven- 
tral valve, and there are no such processes as those mentioned by 
Prof. Hall. It is also evident that if the Divaricator processes were 
as he says—articulated to processes beneath the area of the ventral 
valve—the shell could not be opened at all. The notch and groove 
in the Divaricator levers are simply the scars or marks of the attach- 
ment of the muscle. 

The divaricator processes i. ¢. the (‘ cardinal process bifurcate 
Srom the base”’) occur in all species of Strophomena, and are not 
peculiar to those which he has placed in his genus Strophodonta. 
They vary a good deal in their form in different species. The most 
ancient species in which I have seen them is S. filiterta. The fol- 
lowing Fig. 106 represents their form in this species, and it will be 
seen that they differ only specifically from those of 3. demissa. 


‘se 


. Pig. 106. Fig. 107. 


Fig. 106. S.filliterta. a Divaricator processes, front view. 4 Viewed from the outside, 
shewing the groove. The specimen is from the Black River Limestone. s. The dental 
sockets. 


Pig. 107. 8. demissa. Copied from Geology of Lowa, Pl. 3, fig.5. c—Divaricator processes, 
front view. d—The same viewed from the outside. 


The specimen of S. filiterta, from which the above fig. 106 was 
drawn, does not show the occlusor muscular scars, and in fact the 
interior of the dorsal valve is rarely so preserved as to shew them. 
In S. rhomboidalis and S. Philomela, the divaricator processes 
consist of two short ridges, abruptly terminated on the side of the 
area, their extremities not elevated above the surface of the shell, and 
if the length of the processes were of generic importance, then these 
two species would belong to a genus distinct from S. filitezta and 
S. demissa. 

As to the muscular impressions, the following figures will show that, 
although they are subject to considerable modifications of form, their 
arrangement does not vary. 
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7 
Pig. 108, Pig. 100. Pig. 114. 

Pig. 108.— Represents the muscular scars in a specimen of a species closely allied to, if not 
identical with S. alternate. It is from the Black River Limestone, Pallideau Islands 
Lake Huron. The scars are deep, and well defined. O.—the occlusors. D.—the divari- 
cators. T.—the teeth. 

Pig. 100.—8, alfernata. Hudson River group. The scars not well defined. 

Pig. 110.—S, Philomela. Middle Silurian. The scars well defined. R.—the rostral septum, 
rudimentary. ©.—occlusors. D.—Divaricators. 


When these are compared with Fig. 103, it will be seen that, 
although there is some difference in form, the arrangement of the 
muscular apparatus is the same, i. ¢., the divaricators outside, and the 
occlusors between them. 

The same rule holds good with respect to the occlusors. In all the 
species (in which they have been observed) they are arranged in 
two pairs, one pair on each side the median line, and yet they differ 
in form according to the species. Even in different individuals in the 
same species they differ. Thus Fig. 107 differs from 104. Both of 
the figures differ from that given by Davidson in the Gedlogist, Vol. 
2., pl. 4, fig. 15, which was drawn from a specimen procured from 
Prof. Hall, and all of them differ from a specimen in my possession— 
from the Hamilton Shales of New York. 

With respect to the foramen, the specimens in our collection, and 
the figures given by various authors, show that there has been a 
gradual change in the size of the orifice. 

1.—Sitvrian. Most of the species with the foramen large, its 
width greater than the height. Ex.--S. alternata, 8S. filiterta, 
S. planoconveza, &c. 

2—Dervonian. Most of the species with the foramen very narrow, 
sometimes reduced to a mere line across the area of the ventral 


valve, and in some entirely absent. Ex.—S. inequistriata, S. ampla, 


S. demissa. 

In comparing the fiue series in our collection (embracing species 
from every formation, from rocks holding Primordial Trilobites up to 
the Corniferous), and also the figures given by Barrande, De Verneuil, 
Davidson, Hall, and others, it is clear that in the size of the foramen 
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there is every shade of gradation from an aperture two lines wide 
down to nothing. I hold, therefore, that the size of the foramen is 
too variable to be of value as a generic character. 

The same gradation occurs also in the extent to which the hinge 
line is crenulated. 


1.—Lower Sitvurian.—Most of the species with the hinge-line 
and teeth smooth. 


2.—Mippie ano Uprer Sitvurian.—Most of the species with 
the teeth or a small portion of the hinge-line next the foramen 
striated. Ex. S. Leda. 8S. Philomela. 8. euglypha, &e. 


3.—Dervontan.— Most of the species with a large portion or 
nearly the whole of the hinge-line striated. 

The striation of the area appears to have kept pace with the 
diminution of the foramen; the one gradually increasing from the 
Silurian upwards to the Devonian and the other as gradually diminish- 
ing. 

The striated hinge-line and area is not peculiar to Strophomena. 
Leptena transversalis and Chonetes hemispherica exhibit the same 
character, although most other species of these two genera do not, 

For the above reasons and also because there is no difference in the 
form of the shell, I hold that the genus Strophodonta is quite super- 
fluous. 


Number of species of Strophomena. 


On examining the various Reports ot the Geological Surveys of 


the neighbouring States, I find that seventy-THREE species have been 
named as occurring in the Upper Silurian and Devonian Formations 
of these countries. According to my view, this number must be 
greatly reduced. I do not think there can be more than twelve or 
fifteen. In Canada West I can only recognize nine species in the 
Oriskany Sandstone, Corniferous Limestone and Hamilton group, and 
three of these, S. magnifica, S. magniventra and S. Pattersoni, may 
be only varieties, the first two of S. perplana and the last of S, 
inequistriata. 
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StropHoMENA RHOMBOIDALIS.—(Wahlenburg). 


Lerra2na perressa + SrrRopHOMENA pePressa + Lepra&wa 
nvGcosA + SrrRoPHOMENA RUGOSA + LePpraNna TENUISTRIA- 
ta’ + Propvera perressa + P. anatowa, &c. Either 
wholly or in part, of the generality of authors,* 


Pie. 11) 


Pig. 111. —Strophomena rhomboidaks, with the front straight 

Pig. 112.—The same with rounded frout 

Deseription.—Rhomboidal or irregularly semi-oval, widest on the 
hinge-line, occasionally somewhat square: visceral disc strongly 
corrugated by from nine to fifteen deep undulating concentric wrin- 
kles ; both valves abruptly bent at one-half or two-thirds the length 
to form a broad margin defleeted towards the dorsal side. In the 
ventral or convex valve the dise is nearly flat, but with a small portion 
in front of the beak gently tumid. The curvature of the dorsal 
valve conforms very nearly to that of the ventral. Area of ventral 
valve narrow, seldom exceeding half a line in width; the dorsal area 
still narrower ; the two areas inclined towards each other at an angle 
which varies from 30° to 60°. Foramen of ventral valve large, 
triangular, wider than high, partly filled by the two projecting extre- 
mities of the divarieator processes of the dorsal valve. Surface 
covered with fine crowded strie of a nearly equal size throughout, 
five or six in the width of one line. 

In the interior of the ventral valve the muscular impressions occupy 
a subcircular cavity which is about one-third the length of the valve 
and is bordered by an angular slightly elevated margin. The divari- 


* Prof. Hall is desirous of having this species called S. rvgosa, and says that he has seen 
specimens of it labelJed under that name in Rafinesque’s hand-writing. But according to 
the laws of scientific nomenclature, manuscript names cannot be recognized atall. The 
first published specific name is (rhomboidalis), and this must be retained. The figure of 
8S. rugosa, published by De Blainville as the type of the genus, in 1825, in the Manwel de 
Malacologre, certainly does not represent this species. 
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cators are situated one on each side, and the ocelusors (seldom well 
defined) between them. The form of these scars appears to be at 
first sight somewhat different from that of S. ineguistriata but on 
a little examination it will be seen that the general arrangement is the 
same and the form only specifically different. On each side of the 
foramen is a single short tooth 

In the interior of the dorsal valve the divaricator processes consist 
of two short elevated ridges terminating abruptly just over the area, 
their extremities not elevated, and free as they are in S. demissa. 
They are separated in some specimens (but not in all) by a deep oval 
pit. On each side is seen a small oblique socket or pit for the recep- 
tion of the tooth of the opposite valve. Just in front of the divari- 
cator ridges are the two small scars of the occlusor muscles, each 
scar divided into two by an oblique ridge not often well developed, 
but distinctly seen in a beautiful specimen now before me. These 
scars are small, each pair occupying a space only one line in length 
and breadth in a specimen one inch wide. The two pairs of scars 
are separated by a low mesial ridge, which in some specimens becomes 
a thin elevated septum towards the front of the shell. The vascular 
impressions are only well marked round the margin. 

Width from one-inch to one-inch and a-half; length about one- 
third less than the width. 

Specimens two inches wide sometimes occur. 

Affinities.— This wonderful species has no near relatives in the 
Devonian rocks. By the form and structure of its foramen, divari- 
cator processes and muscular impressions, it is clearly a Lower Silurian 
type belonging to the group, which includes S. alternata, and its 
varieties S. deltoidea and S. tenuistriata (Pal., N. Y., Vol. 1). It 
commenced its existence just at the close of the Lower Silurian 
period, or perhaps a little earlier, and lived on, with scarcely any 
change through the immeasurable ages of the Middle and Upper 
Silurian and Devonian, and even until the Carboniferous was well 
advanced. 

Locality and formation.—Occurs at nearly all the localities of the 
Oriskany Sandstone, Corniferous Limestone and Hamilton group in 
Canada West. Also in all the older formations down to the top of 
the Hudson River group. 

Collectors.—A. Murray, E. Billings, J. De Cew, E. De Cew, Judge 
Wells, Chatham, Wm. Saunders, London. 
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STROPHOMENA tNcequisTRiata.—(Conrad.) 
Srrorwomena inaquistriata —Conrad. Journal of the Academy 
of Natural Sciences of Philadelphia Vol. 8, p 254. Pl. 14, 
fig. 2, 1839. Also compare the descriptions and figures in the 
same work of 8S. crepristeiata; S varistriata; 8S. REcTI- 
LaTeRis and S. impressa.—Conrad. Also, 8. VARISTRIATA; 
and 8, vanistriata, var. anata.—Hall. Pal. N. ¥. Vol. 3, 
p- 180,184. Also the following in the 10th Ann. Rep. Regents 
N. Y. Univ., 8. rsa@equirapiata ; 8. Texeticis and 8S. concava. 


—Hall. 


Pig. 113. 
Pig. 113.—Strophomena inaquistriata.—Ventral view of one of the forms of this species 
6., longitudinal section 

Description.—Semi-circular, semi-oval, or sub-triangular, width on 
hinge-line varying from one to three inches; Jength from two-thirds 
to seven-eighths of the width ; cardinal angles compressed, forming 
rounded or acute ears which are more or less extended. Ventral 
valve varying greatly in the amount and in the form of its convexity ; 
usually with the visceral disc depressed convex and the margin all 
round abruptly curved down for one-third or one-half the whole length 


of the shell; sometimes the shell uniformly arched from beak to 


front ; the umbo often so greatly developed as to overhang the hinge- 
line and bring the area under the body of the shell; in other speci- 
mens the convexity of the umbo is continued along the middle to the 
front, producing a broad mesial carination; in many the front is 
greatly produced in a gradual slope from the anterior margin of the 
disc, and occasionally we find specimens with the front margin so much 
curved as to be to some extent inrolled under the shell; in all the 
umbo is more or less prominent, there being a somewhat flat or 
depressed sub-concave space of greater or less extent on each side 





THE DEVONIAN FOSSILS OF CANADA WEST. 339 


extending to the cardinal angles. The dorsal valve is usually not 80 
much curved as the ventral, thus leaving a comparatively large space 
for the animal. 

Area of ventral valve from one-fourth of a line to one line in width, 
flat or concave, obliquely striated all except about one-tenth the 
length at each extremity, a wide shallow notch on the edge, in the 
middle of which is the foramen. Dorsal area about half-a-line wide 
and not so variable in its dimensions as is the ventral. 


RE. 


Fig. 114. 
Pig. 114.—A fragment of the ventral area natural size, shewing the foramen and the wide 
notch in the edge of the area. 

Foramen small, linear, closed, usually about one-fourth of a line 
wide, sometimes less. Teeth rudimentary, and situated one on each 
side of the foramen on the edge of the area. Cavity of the beak 
divided into two compartments by a rather strong rostral septum. 

In the interior of the ventral valve the divaricator scars are large, 
sub-pyriform, and one-third the length of the whole shell. The 
occlusors are ovate, half the length of divacirators, often with the 
surface covered with minute corrugated wrinkles like the scars of 
some species of Producta. The vascular impressions are well marked 
on some of the casts of the interior, but vary in the number of the 
branches, usually from three to five in the width of one line at the 
margin. In thin shelled individuals they are not seen at all. Inte- 
rior of dorsal valve not observed. 

Surface very variously striated. In some the stris alternate in size, 
there being one set of fine sharply elevated lines distant from half a 
line to one line from each other, the intervening spaces flat and with 
from three to seven finer strise just visible to the naked eye ; in others 
the intervening spaces are concave. In many the principal stri 
become coarser and closer together until the whole surface is covered 
with strong angular bifurcating ridges from one-fourth of a line to 
half a line in width. In very well preserved specimens of these 
latter, the coarse ridges are seen to be themselves ornamented with 
the fine longitudinal strie. In all cases the whole surface when per- 
fectly preserved, is beautifully cancellated by minute crowded concen- 
tric striz. 

Affinities of this species.—This species belongs to a type which 
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appeared in the lower Silurian seas, and is found more or less 
abundantly in every formation from the Chazy up to the Chemung 
group. Many of the Devonian specimens so exactly resemble some 
of the varieties of S. alternata, the dominant species of the Trenton 
and Hudson River group, that were it not for the striated area aud 
nearly obsolete foramen, they could not be separated therefrom. The 
general form, striation of the surface, and some of the internal mark- 
ings are so nearly the same, that one can scarcely help thinking that 
those we find in the Devonian rocks are the lineal descendants of 
those with which the lower Silurian strata are crowded. Professor 
Hall’s description of S. raristriata of the Lower Helderberg rocks, 
of New York, applies exactly to this species (See Pal. N. Y., Vol. 3, 
p- 180-154) the only difference being that the specimens are in 


general smaller. I think that on comparison of good series of speci- 


mens that species may yet be united to this, or perhaps all those above 
cited may be united under one name S. varistriata. Should only the 
Devonian varieties be united I think they should all be referred to 
S. inequistriata, as that form has been more extensively described 
and illustrated by Conrad and Hall than any of the others. 

Locality and formation. —Oriskany Sandstone ; Corniferous Lime- 
stone; and Hamilton Group at nearly all the localities of these rocks 
in Canada West. 

Collectors.—A. Murray ; J. Richardson ; J, De Cew; E. De Cew; 
Wm. Saunders, London, and Judge Wells, Chatham. 


StropHoMena Paterson: ’—( Hall.) 


StropHomena Patersonia.—Hall. Tenth Annual Report of the 
Regents of the University of New York. 


Pig. 115. 


Fig. 115. Strophomena Patersoni Ventral view. 
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This species has all the characters of S. inequistriata, the only 
difference being that the surface is marked by numerous concentric 
wrinkles, I retain the name for the present provisionally, but have 
strong doubts as to its claims to rank asa distinct species. The shells 
are always thin, with two sets of radiating strie, the stronger ones 
distant from one-fourth of a line to one line, and with from three to 
twelve very fine ones between. 

Locality and formation.—Oriskany Sandstone, and Corniferous 
limestone, County of Haldimand. 

Collectors.—J. De Cew; E. De Cew. 


STROPHOMENA pDEMissa.—(Conrad.) 


STROPHOMENA DeEMissa.—Conrad. Journal of the Academy of 
Natural Sciences of Philadelphia. Vol. 8, p. 258, pl. 14, fig. 
14, 1839. SrropHomena or StropHoponta pemissa.—Hall, 
in various works. Compare also 8. suspemissa.—Hall. Tenth 
Ann. Rep. Regents, N. Y. Univ. p. 145, and 8. ancuata.—tHall, 
Geology of Iowa. Vol. ¥. Part 2, p. 492, Plate 3, fig. 1, a, 4, ¢, d, 
2. a, 6, ¢, 


Pig. 118. 


Pig. 116 Pig. 117. 

Pig. 116.—One of the forms of S. demissa, ventral view. 

Fig. 117.—The same specimen, dorsal view. 

Fig. 118.—T wo views of a very siai] specimen, 

Deseription.—Semioval, subquadrate or subtriangular; hinge line 

equal to, greater or less than the width of the shell; cardinal angles 
often forming extended or short acute ears; in some specimens the 
sides and front margin are uniformly curved, giving the semioval form 
represented above, (fig. 116); in others the sides are somewhat 
straight and parallel for two-thirds of the length, and the front margin 
broadly rounded, approaching the subquadrate aspect; others are 
rounded subtriangular, the hinge line being extended and the front 
narrowed, while some have the greatest width in the front half. The 
width varies from a little less to one-third greater than the length. 
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The most common size is from one inch to one inch and a half in 
width, but very small specimens of from four to twelve lines are often 
found. 

The ventral valve is in general rather strongly convex, uniformly 
arched from beak to front, sometimes a little flattened in the central 
region ; the umbo small, rounded but prominent, overhanging the 


area, the shell on each side depressed or subconcave towards the 


cardinal angles ; in some a broad obscure carination extends from the 
umbo along the middle to the front, with an obscure longitudinal 
depression on each side 

Dorsal valve moderately concave, usually with a shallow mesial 
sinus commencing in a point at the beak and growing wider towards 
the front. 

Area of ventral valve in some specimens broad and somewhat flat : 
usually narrow ; often concave beneath and on each side of the beak, 
either striated the whole length, or with a very small portion at the 
cardinal angles smooth. Dorsal area not so variable as the ventral ; 
the two areas inclined to each other at an angle which varies from less 
to greater than a right angle, according to the degree of curvature of 
the beak of the ventral valve. 

No foramen ; a smooth triangular space beneath the beak on the 
area of the ventral valve. 

Surface with from ten to fifteen coarse angular ridges on the umbo 
of the ventral valve which bifurcate several times, and become smaller 
towards the front margin. In some small specimens the ribs do not 
bifurcate. 

In the interior of the ventral valve the muscular scars are of the 
same type as those of S. ine@quistriata, but the occlusors are proportion- 
ally nearer the beak. In the dorsal valve the occlusors are situated 
in the upper one fourth of the length of the shell ; they are divided 
by a median ridge which sometimes is much elevated about the middle 
of the shell. There are usually two or three large tubercles or short 
curved ridges just in front of the impressions. In thick shelled 
specimens, the scars, median ridge and tubercles form a group 
occupying an oval space which extends nearly half the length, and is 
narrowed to a point below. In some there is a large space around the 
muscular area covered with small tubercles; in others this space is 
smooth. The vascular inpressions are only well marked near the 
margin. 
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Affinities and varieties.—This species stands nearer to 8. inequis- 
tirata than to any other. It differs from that species in the absence 
of a foramen, in the area being striated the whole length, in being 
more uniformly convex, and in the characters of the surface. There 
is little variation in the aspect, although the general contour differs 
somewhat. The ventral area varies from half a line to two lines wide, 
being almost linear in some specimens, and in others so wide as to 
give a low triangular form. In general the specimens from the 
corniferous limestone are smaller than those of the Hamilton group. 
I have seen none from the former rock more than one inch and a 
quarter wide; but many from the last mentioned formation with a 
breadth of one inch and a half. 


Locality and Formation.—I\n most of the localities of the cornifer- 


ous Limestone in Canada West. As yet, we have found none in the 

Hamilton group in Canada. My comparisons have been made alto- 

gether with specimens from the Hamilton shales of New York. 
Collectors.—E. De Cew, J. De Cew, E. Billings. 


STROPHOMENA PERPLANA.—(Conrad). 
STROPHOMENA PERPLANA and 8, pLuristRiATA.—(Conrad). Jour- 
nal of the Academy of Natural Sciences of Philadelphia, Vol. 8., 
p. 257-259. Pl. 14, fig. 11 
S. crenristria and 8. rraciiis.-~(Hall). Tenth Annual Report of 
the Regents of the University of the State of New York. P.111-143. 


Description.—Nearly flat ; covered with fine, equal radiating strie. 
Width on hinge line from one to two inches ; length varying from a 
little more to one-fourth less than the width. In form, the shell is 
usually semioval—the front regularly rounded ; sometimes the sides 
are suddenly constricted just beneath the cardinal angles; often the 
sides are nearly straight and parallel for half the length, then uni- 
formly rounded to the fronts; some have the front rather straight, 
giving a subquadrate aspect. The ventral valve is slightly convex, 
most elevated at about one-fourth or one-third from the beak, flattened 
towards the hinge line, often with a few obscure irregular concentric 
wrinkles. Dorsal valve gently concave. Area of ventral valve about 
one line wide at the beak, slightly concave. Area of dorsal valve 
about half the width of the ventral—the two areas inclined towards 
each other at an angle of about 90°. Both areas striated. No foramen. 

Surface covered with fine equal stria; from six to nine in the 
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width of one line ; these are crossed by fine concentric strie eight to 
twelve in one line. The radiating strie increase both by subdivision 
and intercalation of new ones between the old; they are often irregu- 
lariv undulated, and the surface of the shell has thus a somewhat 
rainutely uneven surface. In some specimens, however, this charac- 
ter is not apparent. 

In the interior of the ventral valve the muscular impressions 
oecupy a large sub-triangular depression in the substance of the shell. 
This is about a line wide at the hinge line, from which point the sides 
of the depressed space are nearly straight, and diverge outwards at an 
angle of about 45° to the median line of the shell. The depression 
gradually disappears, so that it is difficult to define its front margin. 
Still, in very well preserved specimens, it can be seen that the divari- 
cators are of an elongate oval shape, and that they extend more than 
half the length of the shell; the occlusors are elongate oval, and 
situated close to the hinge line, their length one-third of that of the 
divaricators. These latter are sometimes divided into several lobes by 
thin, slightly elevated, longitudinal ridges. On each side of the mus- 
cular cavity, near the hinge, the shell is covered with small tubercles. 

This species is so easily recognized by its flat form and evenly 
striated surface that a figure of it is unnecessary. 

Although it has received a separate name for every formation in 
which it occurs, yet I cannot make out the slightest difference 
between the specimens of the Oriskany Corniferous and Hamilton 
rocks. I think, also, that S. magnifica of Hall is only a large variety 
of this species. 

Locality and Formation.—Oriskany Sandstone, Corniferous Lime- 
stone, in County of Haldimand. Hamilton Shales, Township of 
Bosanquet. 

Collectors.—E. De Cew, J. De Cew, E. Billmgs. 


STROPHOMENA Leprpa.—( Hall). 


Srrornoponta Lepipa.—(Hall). Geology of Iowa. Vol. L, part 
2, p. 193. Pl. 3, figs. 3a, 34, 3c. 1858. 


Compare 8. Nac rnea.—(Hall). Tenth Annual Report of the Regents 
of the New York University, p- 144. Also, 8. Leris.—(Bronn). 
Lethea geognostica, 3rd edition. Vol. I., p. 367. Atlas. Pl. 2, 


figs. 7, a, b, c. 
Description.—Shell small, smooth or scaly, no radiating striz, 
about three-fourths of an inch wide, half an inch long, sub-semicir- 
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cular, or sub-quadrate, usually rounded in front, cardinal angles either 
rounded or auriculate. Ventral valve rather uniformly convex, cardinal 
angles compressed, rarely preserved, but when they are, a little 
reflected. Dorsal valve concave. Area of ventral valve half a line 
wide, lying in the plane of the lateral margin ; when perfect, longitu- 
dinally striated, or nearly smooth ; when a little worn, shewing obscure 
vertical striee ; edge of the area serrated. Area of dorsal valve half 
the width of the ventral, with a row of small tubercles on the outer 
edge, and a corresponding row of small pits on the inside. No fora- 
men. 


Internal surface of dorsal valve covered with small tubercles, usually 
about half a line apart; occlusor scars (in a specimen nine lines 
wide) situated one line from the hinge, each scar longitudinally 


divided by three elongated tubercles ; one line below each scar there 
is a prominent oval tubercle ; half way between these are two others 
on the median line. The divaricator processes are two short stuut 
projections. with their extremities notched, and the upper side 
grooved. I have not seeh the interior of the ventral valve. 

This species is probably only a variety of S. lepis, Bronn, of the 
Devonian rocks of Europe. It is easily recognized by its surface, 
which is destitute of radiating stri. 

Locality and Formation.—Corniferous Limestone, County of Hal- 
dimand. Township of Bosanquet, in the Hamilton Shales, 

Collectors.—E. De Cew, J. De Cew, J. Richardson. 


STROPHOMENA ampLa.—(Hall.) 


SrropuHomena ampLa.—Hall. Tenth Annual Report of the Regents 
of the University of the State of New York, p. 112, 1857. 
Compare 8, puncruLirera.—Conrad, 8. HeADLEYANA.—Hall, S. 

cavuMBONA.—Hall, 8. LEAVENwWoRTHANA.—Hall, and 8. Genicu- 

LATA.—Hall, all in the 3rd Vol. of the Paleontology of New York. 
Description.—Shell, large; from two to three inches wide on the. 

hinge line ; length from two-thirds to four-fifths the width ; ventral 

valve concave, with a gentle convexity in the region of the umbo ; 

often with a wide rounded mesial ridge, extending from the beak to 

the front margin. Dorsal valve convex, with a large, flat or gently 

concave space just in front of the beak; sometimes with a shallow 

rounded mesial sinus extending from beak to front, Area of ventral 

valve varying from one to three lines in width at the beak; varying 
Vor VI. 2a 
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Fig. 119 


Pig 119 —STROPHOMENA AMPLa.—Ha Dorsal Valve 


also in the amount of its inclination to the plane of the lateral 
margin from 90° to 120° ; obliquely striated for one-third or one-half 
the distance between the foramen and the cardinal angles. Area of 
dorsal valve smaller than the ventral, of nearly a uniform width 
throughout, usually about half a line wide. Foramen small, linear 
closed, one-third of a line in width. From the point where the 
striation is discontinued the edge of the area of the ventral valve has 
a distinct narrow groove extending to the cardinal angle. 

Surface with moderately fine, somewhat equal, sharp, irregular strie, 
which bifurcate several times before reaching the margin; the number 
also increasing by interstitial addition; crossed by small concentric 
strie, which are usually more distinct in the spaces between the ra- 
diating strie. The radiating ridges are sometimes of a uniform size 
all over the shell, six to eight in the width of two lines; in others 
larger near the beak than towards the margin, diminishing in size from 
three or four in two lines at the beak, to six or eight in the same 
width at the margin. The surface characters are very variable within 


a small limit, but the general aspect is that of a sharp or angular 


somewhat rugose striation. When the shell is partially exfoliated, it 


is seen to be perforated along the bottom of the grooves between the 
radiating ridges by small circular or oval pores, of which there are 


from two to seven in the length of one line. These are indicated on 
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the inner surface of the shell by irregular rows of small tubercles. 
It is probable that when perfect the surface is always covered with 
small spines, as seen in the following figure. 


Fig. 120. 


Fig. 120. S. Ampla.—Dorsal view of a specimen covered with spines, from the Corniferous 
Limestone. The lower figure shows the area and foramen; the left hand figure, the longi- 
tudinal section 


In the specimen above figured the spines are seated upon the crests 
of the radiating ridges. They are about two-thirds of a line in length, 
slightly curved, and appear to be tubular. They do not seem to have 
any connection with the pores of the shell, as these are situated, not 
on the radiating ridges, but in the grooves between them. © In the 
interior of the ventral valve the muscular scars have very nearly the 
shape of those of 8. inequistriata, except that they are proportionally 
broader, The divaricators are divided into four or five longitudinal 
concave lobes by as many obscure ridges. At their anterior margins the 
shell is thickened so as to make a sort of elevated border. The rostral 
septum is, in some specimens, rudimentary, in others, well developed. 
The whole of the internal surface appears to be covered with small 
tubercles. These leave punctures in the cast of the interior. 

I have only partly seen the interior of the dorsal valve. The diva- 
ricator processes resemble those of S. demissa. 


Affinities and variations.—This species has in general a semicircular 


or broad semioval contour, but it sometimes approaches the triangular 


form from being narrowed towards the front. The form of the cur- 


vature of the valves is subject to innumerable modifications ; the only 
constant curves being the general ones above stated. I think all the 


specimens in our collection from the Oriskany Sandstone, Corniferous 
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Limestone, and Hamilton Group, constitute but one species. The 
only variation that could be regarded as of specific importance are 
those of the area of the ventral valve above mentioned. In four of 
our specimens it forms a right angle to the plane of the lateral mar- 
gin. In several others it forms an angle of about 120°, and taking 
these extremes it might well be thought that there are two species. 
But we have one fine specimen in which the angle is about 100°. I 
therefore think that this is not a variation of specific value. 


In all the more general characters this species is precisely identical 
with S. punctulifera, (Conrad) and those allied therewith, which I 
have cited above from the 3rd vol. of the Pal. N. Y. The corniferous 
Specimens are, upon an average, larger than those figured by Prof. 
Hall from the Lower Helderberg. This, however, of itself would 
not be of specific value. The only doubt I have as to the identity of 


this species with S. punctulifera rests upon the characters of the 
foramen of this latter. It is (at the time of writing this) not figured, 
but Prof. Hall thus describes it: ‘ Foramen nearly closed, with a 
narrow prominent callosity along the centre.’’ In S. carumbona, he 
says, “ Foramen small, narrow, closed by a callosity.” In § Head- 
leyana, “ Foramen narrow, closed.” 1n S. Leavenworthana, “ Fora- 
men small, triangular, closed in full grown individuals.” As there 
thus appears to be some difference, I strongly suspect that a series 
might be made out showing a gradation in the size of the aperture 
in all the above named species. In such poor specimens of the Lower 
Helderberg species as I have before me, the foramen cannot be 
observed at all. The surface characters and the form seems to me to 
be the same, and for the present it should be left an open question 
whether or not 8. ampla is distinct from S. punctulifera. 

Locality and Formation.—County of Haldimand, in the Oriskany 
Sandstone and Corniferous Limestone, Township of Bosanquet, in 
Hamilton Group. 


Collectors.—A Murray, J. De Cew, E. De Cew, E. Billings. 


STROPHOMENA MAGNIFICA.—(Hall). 


This is a large, nearly flat species, three or four inches wide. It 
resembles S. perplana. Our specimens are all very imperfect. It 
occurs in the Oriskany Sandstone, County of Haldimand. 
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STROPHOMENA MAGNIVENTRA.—(Hall). 

Of this species, I have only seen some fragments, shewing casts of 
the area of the ventral valve and muscular impressions, It appears 
to be closely allied to S. magnifica, and occurs in the rock in the 
same localities. 

The specimens of these two species in our possession agree exactly 
with Professor Hall's figures. I am endeavouring to procure mater- 
ials to illustrate them properly. 

Genus Cuonetes.—( Fischer). 

This genus differs from Strophomena in some internal characters, 
which cannot be very well described without the aid of good illustra- 
tions. The shells are in general much smaller than those of Stropho- 
mena; they are more evenly striated, and the cardinal edge of the 
ventral valve usually displays a row of small slender spines, which 
become gradually longer towards the angles. The area and foramen 
are similar to those of Strophomena, as are also (very nearly) the 
muscular impressions and divaricator process of the dorsal valve, 
The valves articulate by teeth and sockets, and in one species (C. 
hemispherica ) the area of the ventral valve is striated. 

Between twenty-five and thirty species have been described as 
occurring in the Devonian rocks in the neighbouring States, and it is 
thus almost certain that the four or five which occur in Canada include 
no form that has not been named. At present, I can identify only 
one. 

Cuonetes HEMISPHERICA.—(Hall). 
Cuonetes nemispuerica X C. arncuata.—Hall. Tenth Annual 

Report of the Regents of the University of New York, p. 116-117. 


Pig. 121. Pig. 122. Fig 123. 


Pig. 121.—Chonetes hemiepherica, drawn from the largest specimen seen. Fig. 122.—View 
of the ventral valve. A portion of the ventral area, shewing the striation and the 
bases of five species. Since this figure was engraved, other specimens have been pro- 
cured, shewing seven and eight spines. Fig. 123.—Longitudinal section, shewing the 
curvature of the ventral valve. [The dotted line representing the dorsal valve; conjec- 
tural, the valve not having been seen. J 
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Description.—This species resembles in shape some of the forms of 
S. inaquistriata, but it can always be distinguished therefrom by the 
surface, which is covered with fine crowded, rounded or sub-angular 
strie of an uniform size, from eight to ten in the width of one-fifth 
of an inch, presenting that even aspect peculiar to the genus chonetes, 
and rarely exhibited by species of Strophomena. 

The ventral valve is usually extremely convex, most prominent in 
the upper half ; the umbo large—obtusely rounded, overhanging the 
hinge line ; the cardinal angles compressed, reflected, forming short 
projecting scars ; on the cardinal edge from five to eight small spines, 
rarely preserved, their bases only being visible. Area of ventral 
valve, in old specimens, owing to the extreme incurvation of the car- 
dinal portion of the shell, inverted or brought under the body of the 
shell at right angles to the plane of the margin; in young specimens 
not so much inverted; its width about half a line, or a little more ; 
obliquely striated, the strize most distinct at the hinge line. Area of 
dorsal valve, very narrow—almost linear, the inner edge with a row 
of small pits for the reception of the serrated teeth of the opposite 
valve. 

The width of this species is usually about one-inch on the hinge- 
line but it sometimes attains the size of one-inch and a half. Length 
equal to, or one-third less than the length. 

The dorsal valve is seldom found, although the ventral valve is 
somewhat common. Of the former I have seen only two fragments, 
consisting of the hinge-line and a portion of the shel]. One of these 
was in its natural connection with the ventral valve, and being silici- 
fied came away on immersion in acid; the divaricator processes are 
united at the base and separated above by a narrow fissure; they are 
grooved on the outside, the grooves converging towards the hinge- 
line so that when viewed from the side of the area they have the 
appearance of four small radiating ridges. 


The muscular impressions and foramen have not been observed by 
me. The triangular opening in the area represented by Fig. 121, 
may be the foramen, but it seems to me to be a fracture. 


Prof. Hall describes two species differing from each other in the 
size of the strie; in C. arcuata, “ sixteen occupying the space of 
one-fifth of an inch, while only one-half that number can be counted 
in the same space on C. Aemtspherica.”’ (Oth Regents, Rep., p. 117). 
Our specimens agree with the latter. 
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Locality and formation.—Oriskany Sandstone and Corniferous 
Limestone, County of Haldimand. 

Collectors.—A. Murray; E. Billings ; E. De Cew and J. De Cew. 


Other Species of Cuoneres and Propvcta. 
a 


= 86 
ce 


Pig. 124. Fig. 125. 
Pig. 124.—Two species of Chonetes undetermined, 
125.— Producta. A small uodetermined species. a.—Side view. 4.—-View of ventral 
valve 
Besides CHONETES HEMISPHERICA there are three or four other 
small species of the genus in the Corniferous Limestone and Hamil- 


ton Group in Canada West, but in the present condition of the 
literature of American Paleontology I cannot determine them. The 
student is referred to N. Y. Regents’ Reports. Fig. 124 represents 
two species, one with the spines directed obliquely outwards and in 


the other erect. They are both from the Hamilton Group. 

In the Corniferons Limestone we have also two small species of 
Producta. One of these (Fig. 125) is covered with nodular radia- 
ting ribs. The other is about the same size as the above but with a 
smooth tubercular surface. 


Genus Leproceiia? Hall. 


This genus as described by Professor Hall in the 12th Annual 
Report of the Regents, published in October or November 1859, seems 
to differ from Centronella only in consisting of species which have 
the surface ribbed instead of smooth. Professor Hall dates his genus 
back to 1856, but no description was published until the issue of the 
12th Regents’ Report and therefore should it be the same as Centro- 
nella it cannot be retained, as the latter has the priority. For the 
present I shall use it provisionally, not having seen the internal 
structure myself. 


Lerroca.ia!? riapecirres. (Conrad.) 
Atyrpa FLABeLLiTes. (Conrad.) Annual Report onth Palsonto- 
logy of New York for 184], p. 55. 
LerrocerisA propria + L. rimpriata + L. picnoroma.—Hall, 
in various works. 





THE DEVONIAN FOSSIL® OF CANADA WEST. 


Pig. 126. 


Pig. 126.—Leptocalia Aabellites.—Dorsal and side views 


Description.—Shell semi-elliptical, or sub-circular, or transversely 
oval. Dorsal valve nearly flat, with from ten to fourteen rounded or 
sub-angular ribe, one or two of which, in the middle, are usually 
separated from those on each side by grooves deeper and wider than 
the others and sometimes depressed so as to give the appearance of a 
mesial sinus ; hinge-line either nearly straight or with the portions 
on each side of the beak forming an obtuse angle seldom so acute as 
150°. Ventral valve moderately convex, often carinate along the 
middle, beak small, pointed, incurved down to the dorsal area ; ribbed 
like the opposite valve. 

Width from six to ten lines, Length a little less than the width. 

Locality and Formation.—Oriskany Sandstone and Corniferous 
Limestone, County of Haldmand, Canada West, also in prodigious 
numbers in the Oriskany Sandstone at Gaspé, Canada East. 

Collectors.—A. Murray ; E. Billings; E. De Cew; J. De Cew, in 
Canada West. Sir W. E. Logan; J. Richardson; R. Bell, Gaspé. 


Leprocetia concava. Hall. 


8) 


Pig. 127. 
Pig. 127.—Leptocelia concava. Ventral, dorsal and side views 


Description.—Ovate or nearly circular; length three or four lines ; 
width equal to, or a little less than the length. Ventral valve convex 
sub-carinate along the middle. Dorsal valve flat or often concave. 
Surface with from ten to fourteen rounded radiating ribs. 

This species closely resembles the L. fabellites but is never more 
than half the length or width. On comparison with specimens of 
L. concava from the Lower Helderberg of New York, I find so little 
difference that I do not see how those of the Corniferous Limestone 
are to be separated. In several the dorsal valve is not so deeply 
concave as it is in those from the lower rock, but in others it is. The 
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ribs are also in general coarser, but occasionally specimens with fine 
bifurcating ridges are found exactly like those from the shaly lime- 
stone of the Helderberg mountains. 

Locality and Formation.—Oriskany Sandstone and Corniferous 
Limestone, County of Haldimand. 

Collectors.—E. Billings; E. De Cew; J. De Cew. 


LaMELLIBRANCHIATA.—(Blainville.) 


In the Oriskany Sandstone, Corniferous Limestone, and Hamilton 
Group of Canada West, we find about twenty species of lamellibran- 
chiate mollusca, mostly in a bad state of preservation. These with 
several exceptions must remain for future examination. I shall only 
notice the following at present : 


Genus Cyrtoponta.—(Billings,) 1858. 


Cypricarpites.—Conrad. Annual Report on the Paleontology of 
New York, 1841, p. 51. 


MeGatomvus.—Hall. Pal. N. Y. Vol. 2, p. 243. 1852. fot 


characterized. 


Cyrtoponta.—Billings. Report of the Geological Survey of Canada, 
1858, p. 179. Sub-genus Vanuxemaa, p. 189. 

Pat@arca + Mecamponta-—Hall. Twelfth Annual Report of the 
Regents of the University of New York, 1859, p. 10-13. Also 
Cyrricarpinia’—Hall. Pal. N. Y. Vol. 3, p. 266. Not 
characterized. In part. Also Para#arca and MeGamsonia in 
same work. 1861. 


Generic characters,—Equivalve, inequilateral ; umbones near the 
anterior end ; general form obliquely tumid, transversely sub-rhom- 
boidal, ovate or sub-cordiform ; posterior extremity larger than the 
anterior, which latter is often reduced to a small auriculate projection 
in front of the umbones; two muscular impressions, of which the 
posterior is superficial, and the anterior sometimes deeply excavated ; 
several linear anterior teeth crossing the hinge plate, backwards and 
obliquely downwards, usually curved and in some species striated, 
situated either beneath or a little in front of the umbones ; posterior 
teeth situated at or near the extremity of the hinge line, usually from 
two to five, elongate ; pallial line simple; some of the species with a 
narrow area between or behind the beaks. 
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History of the Genus. 


The somewhat numerous species which belong to this genus, have 
been variously distributed and shifted about among the genera 
Ambonychia, Cardiomorpha, Edmondia, Modiola, Modiolopsis, Megam- 
bonia, Palearca, Cypricardinia, Mega/omus, and Cypricardites in a 
very remarkable manner. Conrad, the first Paleontologist of the 
New York Survey, placed all the species, (twenty-three in number) 
described by him in a single genus, and I think that the many changes 
made by his successor in office, have not been productive of any 
improvement on that simple arrangement. The following are a few 
of the facts : 

In the fifth Annual Report on the Paleontology of New York, 
Conrad, in 1841, characterized his genus Cypricardites and described 
sixteen species from the Silurian and Devonian rocks of the State. 
He did not give any illustrations, but it now appears that he prepared 
a figure, (shewing the characters of the hinge,) which, however, 
remained in Professor Hall's hands eighteen years without publication. 
In the 8th volume of the Journal of the Academy of Natural Sciences, 
Conrad described seven other species from the Devonian rocks of New 
York. These are all figured. 

In 1547, Professor Hall suppressed the genus Cypricardites and 
substituted his own genus Modiolopsis, in which he placed all Con- 
rad’s Lower Silurian species. The following are his remarks in a 
note at the foot of p. 157, Vol. 1. Pal. N. Y. 


“T find myself compelled to abandon the use of the name Cypricardites, as 


applied to shells differing so widely as these do from Crrricarma, and belonging 
apparently to the Monomyaria and Diwyania. So far as itis possible to ascertain, 
none of the species of the older strata possess two muscular impressions, and 
therefore do not strictly fall under the genus Cypricardites of Conrap, (Ann 
Geol. Report, 1841, p. 51-) 


The principle upon which the above decision was given, is perfectly 
correct. It is one of the established laws of nomenclature that a 
name which involves a zoological error (such as referring a genus to 
the wrong place in the system of classification) should be excluded. 
The reasons given by Professor Hall for bringing Oypricardites 
within the operation of this law are not so well founded, because both 
Modiolopsis and Cypricardites have two muscular impressions. The 
correct reason is that the name implies a close relationship to the 
recent genus Cypricardia, which belong to the family Cyrrinip« 
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while the species in question constitute a group in the family Arcade. 
No Conchologist would think of admitting such a name as Cypricardites 
among the Arcapa&.* 

In 1858, I published the genus Cyrtodonta and its sub-genus 
Vanuxemia, and illustrated them fully by figures shewing the internal 
characters of several species. (See my Report for 1858.) About the 
same time Professor Hall described the same genus under the names 
of Palearca and Megambonia the latter being identical with my sub- 
genus Vanuxemia. His descriptions were (as he says) printed in 
1858, in the 3rd volume of the Paleontology of New York. At the 
foot of page 270 of that work the reader will find a note on the 
genus Cypricardites which shews very clearly that at the time the 
author had his new genera under consideration, Conrad’s genus was 
also receiving some attention as it had on several previous occasions. 
When my Report was published, Professor Hall seeing that 
his genus Pale@arca was too late, resolved if possible to revive 

lypricardites for the purpose of suppressing Cyrtodonta. He there- 
fore issued a small pamphlet of 18 pages, (being part of the 12th 
Ann. Rep. of the N. Y. Regents, in which he gives his descriptions, 
and in addition thereto a note pointing out the identity of Cypricardites 
and containing Conrad’s figure. This probably appeared in May or 
June 1859, as it is noticed in the July No. of Silliman’s Journal of 
that year. In 1860, the 3rd Vol, of the Pal. N. Y., was published, 
but without the plates. On page 523 of that work, I find the follow- 
ing statement : 


“At the time that my examinations and descriptions of PaLmarca were 
made (in 1857,) I had overlooked the genus Cyrricarpires of Conrad, which 
was published in the Annual Geological Report for 1841. The description and 
figure correspond so nearly with the fossils which I have described that I feel 
compelled to adopt the prior name, which will include those described in this 
volume under the genus Pat@arca, as well as those described by Mr. Bitiines 
under the genera Cyrropon and Vanuxemia.” (Compare the above with the 
note at the foot of page 270, Pal. N. Y., vol. 3). 


As for myself, I must say that when I described the genus Cyrto- 
donta, 1 was aware of Conrad's description, but considered, as I do 


now, that the genus (having been suppressed by Professor Hall, and 
never acknowledged by paleontologists, or quoted by them except as 





* See Dana in Silliman’s Journal, 2nd Series, Vol. 28, p. 140. 1859. 
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a synonim) was perfectly obsolete. And as the name is decidedly 
inappropriate, I hold that it cannot be restored now. 

I shall, in conclusion, direct attention to the uncharacterized genus, 
Megalomus. This name was proposed by Professor Hall in the 3rd 
volume of the Pal., N. Y., as a generic appellation for a species 
which is a true Cyrtodonta. I have ascertained that it has the same 
curved anterior teeth, and although I have not seen the posterior teeth, 
there is not the least doubt but that they do exist. Now, it might be 
thought that MMegalomus, having priority over Cyrtodonta, should 
take its place. I contend that this would not be the correct or the 
just course. In Professor Hall's description he has “ overlooked” 
the generic characters, and only given those which are specific. All 
that he has described is not sufficient to constitute a genus. The 
best proof of this is, that the author cannot recognize it himself, as 
he has since described two other genera, Palearca and Megambonia, 
which, if retained, would include Megaiomus. I have been the first 
to describe correctly and illustrate this genus under a name that is in 
no respect inappropriate, and I have a right to retain that name 
against those which are objectionable or not founded on an intelligible 
generic description. I further consider Megalomus an inconvenient 
name, because it so closely resembles Megaloma, a genus of Gastero- 
pods. 


Sub-genus VaANUXEMIA. 


Pig 128 


Fig. 128. — Vanuremia Bayfieldii—Billings, shewing the interior of left valve. 


This sub-genus was proposed by me, to include those species of 
Cyrtodonta which have the beaks terminal, or nearly so, and the 
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anterior extri mity reduced to a small auriculate expansion or obsolete. 
The above figure shews the teeth and muscular impressions of /. 
Bayfieldii, Hudson River Group. 


Vanuxemia TOMKINSI. 


Fig. 130. 


Fig. 129.— Vanuremia Tomkinsi.—View of right side. 
Pig. 130.—View of anterior side. 


Description.—Ovate, exceedingly gibbous, cordiform; umbones 
very prominent ; beaks closely incurved. 

Placing the shell with the hinge-line in a horizontal position, we 
find that the line passing through the greatest length of the shell 
forms an angle with it (i.e. with the hinge-line) of about 45°; the 
apical angle, or the angle formed by the slope in both directions from 
the umbones is about 80°; both of these slopes extend about half the 
length of the whole shell; from their extremities the remainder of 
the margin on the posterior, ventral and anterior sides is rounded, 
somewhat pointed in the middle. At the anterior extremity of the 
hinge-line there appears to be a small auriculate projection, but this 
point is not very well preserved in the specimen. 

Surface somewhat smooth, with obscure, concentric strise, three or 
four in the width of one line. Besides these there are some obscure, 
shallow, concentric, undulations of growth. 

The best preserved specimen is two inches and one-eighth in length 
—measuring from the umbones to the most projecting or pointed part 
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of the margin below. The greatest width (which is at mid-length, 
and nearly at right angles to the greatest length) is one inch and 
three quarters. Depth of both valves, at a little above the middle, 
one inch and a half. The umbones are elevated nearly half an inch 
above the hinge-line. The whole shell is pretty evenly convex, with 
a slight approach to a concave slope in front of the umbones. There 
appears to be an area, but our specimens do not shew it with sufhcient 
clearness to warrant a positive opimion, 

This species is dedicated to the discoverer, W. G. Tomkins, Esq., 
C. E. St. Mary’s, Canada West. 

Locality and Formation.—Corniferous Limestone, St. Mary’s. 

Collector.—W. G. Tomkins. 


Gasteroropa.—(Cuvier. ) 
We have in the Devonian Rocks of Canada West about 25 species 
of Gasteropoda of the genera Euomphalus, Straparollus. Murchisonia, 
Pleurotomaria, Loxonema, Macrocheilus, |’latyostoma and Platyceras. 


Of these I shall only notice the following at present. 


Evomenarus De Crewr.—N. Sp. 


Pig. 131 Pig. 132. 


Pig. 131.—Buomphalus De Cewi.—A small specimen 
Pig. 132 —View of the umbilicus. 


Description.—Shell from two to four inches in diameter ; whorls 


about three. Spire nearly flat or gently concave; umbilicus deeply 


concave. The upper side of the whorls is nearly flat, with an angular 
edge all round the margin, (in casts narrowly rounded). The outside 
of the whorls nearly at right angles to the upper, but inclining a 
little inwards and gently convex. On the lower side there is a narrow 
rounded edge all round, from which there is a nearly uniform concave 
slope into the deep sub-hemispherical umbilicus. 
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The surface is marked with large slightly elevated lines of growth 
four or five in one line which on the upper side of the whorl curve 
backwards to the outer margin, and, then crossing the marginal edge 
curve forward for half the depth of the whorl on the outside, then 
backwards to the edge of the umbilicus within which they are not 
preserved in any specimen that I have seen. The aperture has the 
upper outer and inner sides nearly straight and at right angles to each 
other. The lower side is narrowly convex at the outer angle and then 


concave conforming to the curve of the umbilicus. In a nearly 


perfect specimen three inches across, the upper-side of the last whorl 
is full an inch wide at the aperture and the outer-side an inch and a 
half: 

In general the spire is flat or gently concave but in some of the 
casts the two inner whorls are a little elevated above the plane of the 
outer one. 

This fine species is closely allied to Huomphalus trigonalis,—(Gold- 
fuss) of the Devonian rocks of Germany, but it is flatter above, and, 
according to Goldfuss’ figures, the surface of that species is finely 
cancellated. 

Dedicated to the discoverer Mr. J. De Cew, of Cayuga, C. W. 

Locality and Formation.—County of Haldinand, Corniferous 
Limestone. 

Collector.—J. De Cew. 


STRAPAROLLUS!? CaNnapensis.—(N. Sp.) 


Description.— This species consists of a simple, cylindrical, slender, 
gradually tapering tube, coiled up so as to make a nearly flat disc 
about two inches and a half across. <A transverse section of the tube 
is very nearly circular, which must also be the form of the aperture. 
The spire is nearly flat or gently concave. The umbilicus is widely 
but not very deeply concave. There are about four whorls. In 
specimens two inches and a half wide the diameter of the aperture is 
from seven to nine lines. The surface markings are not preserved in 
the specimens that I have seen. In one there are several concave 
transverse septa and it may be that this is a Cephalopod of the genus 
Trochoceras and not a Gasteropod. As however species of Strapa- 
rollus are occasionally septate I shall place it in that genus provisionally. 

This species is closely allied to Euomphalus planorbis, (Archiac and 
Verneuil) of the Devonian Rocks of Germany but has fewer whorls. 
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Locality and Formation.—County of Haldimand. Corniferous 
Limestone. 
Collectors.—J. De Cew ; E. De Cew. 


Loxonema Correrana.—(N. Sp.) 


Pig. 153. 


Pig. 133.— Loronema Cotterana. 


Description.—Elongate, fusiform, acute, apical angle, between 25° 
and 30°; whorls four to six; very depressed convex ; body whorl 
large, occupying full one-half the whole length of the shell, descend- 
ing with a uniform convexity into the aperture; aperture elongate 
ovate, effuse below, columellar lip extending about three-fourths of an 
inch below the body of the whorl. The suture in the cast deeply 
excavated, but narrow, the fissure descending into the fossil obliquely 
downward, the whorl below presenting a sharp edge over it, and the one 


above, an obtusely convex slope into it ; this is the appearance presented 


when the suture is completely cleared of the shell. Surface unknown. 

Length, three inches. Length of last whorl measured on a line 
passing longitudinally along the inner lip, one inch and a half; diam- 
eter of last whorl, one inch. 

Dedicated to the discoverer, Miss Catherine Cotter, daughter of 
Col. G. 8. Cotter, of the Township of Dunn. 

Locality and Formation.—Lake Shore, Township of Dunn. Cor- 
niferous Limestone. 


Collector.—Miss Catherine Cotter. 


CrerHacopopa.— (Cuvier). 


In this class | estimate that there are twenty-five species of the 
genera Orthoceras, Cyrtoceras, Phragmoceras, Nautilus, and Gonia- 
tites. 





THE DEVONIAN FOSSILS OF CANADA WEST. 


Cyrtroceras Ammon.—(N, Sp.) 

Deseription.—Six to eight inches in length ; section nearly circular; 
rather abruptly curved ; a specimen, six inches in length, forming a 
half whorl, which would lie ina circle of four inches in diameter ; 
the apical three inches, curved with a radius of about one inch and a 
half, more gently curved towards the aperture. Tube tapering from 
a diameter of fifteen lines at the larger extremity, to six lines at the 
smaller, in a length of six inches. 

The shell of this specimen is beautifully ornamented by strongly 
elevated, encircling, waved ridges, of which there are forty-seven in 
the length of five inches and a half; these are distant from each other 
about three lines at the larger extremity, becoming gradually more 
and more approximated towards the smaller end—where the last two 
are scarcely a line distant. In their course round the shell, the ridges 
are undulated by short, zig-zag curves, from half a line to two lines 
wide, and one line, or a little less, in depth. In crossing the median 
line of the ventral aspect, they make a deep curve towards the apex, 
two lines deep near the aperture, and one line and a half wide, becom- 


ing gradually less as the diameter of the shell decreases. The ridges 
project abruptly from the surface of the shell to the height of half a 
line, the intervening spaces are flat, and nearly smooth, or with appar- 
ently obscure, concentric striae. 


The deep flexures of the encircling ridges along the ventral aspect 
seem to shew that the siphuncle is situated close to the margin on 
that side. The septa have not been observed. The aperture is not 
preserved in the specimen, but it is most probably circular, 

The above description is founded upon a single specimen, which is 
nearly perfect, and has the shell preserved—but silicified. 

Locality and Formation.—Township of Rainham, Corniferous 
Limestone. 

Collector.—E. De Cew. 


Cyrroceras Betus.—(N. Sp.) 


Description.—Six to eight inches long ; curved so as to make about 
half of a whorl, of which the diameter would be about six inches. 
In a specimen seven inches long, measuring along the ventral aspect, 
the curve corresponds very nearly to that of a circle with a radius of 
three inches, and the remainder to one with a radius of about two 
inches. The cross section of the tube is transversely oval ; the great- 

Vou. VI. 2B 


_ 
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est thickness, from side to side; the least, from the ventral to the 
dorsal aspect; the diameters having a proportion to each other of 
about ten or eleven to fifteen. The sides are narrowly rounded ; the 
dorsal aspect uniformly depressed convex ; the ventral aspect more 
strongly convex than the dorsal, and most prominent along the median 
line. In the cast of the interior there is close to the aperture a 
broad, shallow constriction, showing either that the shell is thickened 
on the inside at this point, or that the aperture is smaller than the 
greatest size of the tube. There is also an appearance which leads me 
to suspect that the aperture is obscurely trilobed. In the specimen 
above mentioned, the chamber of habitation is one inch and a half 
in depth. The first four septa occupy one inch in length of the tube, 
and the others become nearer to each other as they approach the 
apex. The siphuncle is about two lines in thickness and close to the 
margin, but not in contact therewith, there being in one specimen half 
a line and in another about a line between it and the shell. The 
latter appears to thin with obscure encircling strie. 

A specimen seven inches in length has a dorso ventral diameter of 
sixteen lines, at about one inch from the aperture ; and it tapers to 
six lines at seven inches. The remainder to the apex is broken off 
and not preserved. The lateral diameter of this specimen cannot be 
ascertained, as it is partly imbedded in the stone. But in another, 
(a fragment) the diameters are, at the large end, 12 lines to 16 lines, 
and at two inches nearer the apex 7 to 11 lines. 

There appears to be some variation in this species with regard to 
the distance of the septa. In one specimen the first two next the 
outer chamber are only two lines distant, and in another which appears 
to belong to this species there are six septa in one inch at three inches 
from the aperture. 

Locality and Formation.—Corniferous Limestone, County of Hal- 
dimand. 


Collectors.—E. DeCew, J. DeCew. 


CRUSTACEA. 
The Trilobites that have been determined are Calymene Blumen- 
bachii, Phacops bufo, Dalmanites calliteles, and Phillipsia ? crassi- 


marginata. Besides these, there are five other species belonging to 
the genera Lichas, Dalmanites, and Phillipsia,—in all nine species. 
There are also two species of Leperditia. 
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Pisces. 

There appear to be three or four species of fish in the Oriskany 
Sandstone and Corniferous Limestone, one or two of them covered 
with plates resembling those of an Asterolepis. Dr. Newbury 
informs me that one of them is his Agassizicthys Sullivanti. 


SUMMARY. 

The following is a statement of the number of species in the 
Devonian Rocks of Canada West according to my estimation of the 
specimens in the Museum of the Survey : 

Determined, Undetermined, 
Bea GOD ies 505 00000 100 000500 _— 10 
UR dit fadies sesincsenves esaannanegense 10 
BE GORD ne coss00.0s cee sensor stein da ete saieee 13 
Brachiopoda .............. soaked creeps 10 
Lamellibranchiata ........ jap cis theens 18 
Gasteropoda .............. . 21 
Cephalopoda ............... ‘ o0 serene voncee 23 
eee Te subsdkiewandeos 5 
sie cide nccistiectewinn eevbawsaiinatns 3 


113 
Nearly all of the species above given as determined will be found 
noticed in the several papers published in this Journal. Among 
those undetermined there must be a great many identical with those 
described in the publications of American Geologists. I shall endea- 
vour to give some account of them in a few months. 


ON THE KLAPROTHINE OR LAZULITE OF NORTH 
CAROLINA. 


BY E. J- CHAPMAN. 
PROFESSOR OF MINERALOGY AND GEOLOGY IN UNIVERSITY COLLEGE, TORONTO. 


The Klaprothine or Lazulite is comparatively a rare mineral. It 
appears to have been first recognized by Widenmann in 1791, in the 
valley of the Muhr, near Krieglach in Upper Styria. By Werner, it 
was mistaken for Feldspar ; and, although examined by Klaproth, its 


true nature was not detected until the analysis by Fuchs of specimens 
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afterwards discovered near Werzen, in Salzburg. Brandes then re- 
examined the Krieglach specimens, and shewed their identity in 
composition with the examples analysed by Fuchs.* The other 
known localities of this mineral, comprise Vorau near Gratz in Styria, 
(examples from which spot have been analysed by Rammelsberg) ; the 
foot of the Wechsels near Therenberg in Lower Austria; Minas Geraes 
in Brazil ; and Sinclair County in North Carolina. Specimens from 
this latter locality have been very carefully analysed by Professor J. 
Lawrence Smith, and George J. Brush (now Professor of Metallurgy 
in Yale College), but I have failed to discover in any publication, a 
crystallographic or mineralogical description of this North American 
lazulite. A specimen, however, consisting of numerous small crystals 
imbedded in fine-granular quartz or sandstone, having been kindly 
presented to me within the few last months, by Prof. T. Sterry Hunt, 
of the Geological Survey of Canada, I propose, in the present place, 
to offer a brief notice of its leading mineralogical characters. 

All the earlier determinations of Lazulite crystals referred the mineral 
to the Trimetric or Rhombic System. Priifer of Vienna was the first 
to maintain its Monoclinic character, and the angles given in the more 
recent works on Mineralogy are adopted from his measurements. 
The European crystals present in general a somewhat complicated 
aspect, although certain combinations closely resemble those of the 
Trimetric System. Two “ augite pairs,’’ are always present. These, 
according to Priifer, measure respectively over a front edge 100° 207 
and 99° 40’, the difference being but little more fhan half-a-degree. 
According to the same observer, moreover, the inclination of the base 
on the prism-plane (0 P: co P, in the notation of Naumannt) only 
differs from a right angle by 23 minutes. Were these values, conse- 


quently, all that we had to depend upon, it would be manifestly 


unsafe to rely upon them as proofs of the monoclinic crystallization 
of Lazulite. But in some combinations, the forms below the middle 
zone of the crystal are less numerous than those above this zone, 
or otherwise differ from the latter in their measurements. Never- 
theless, in certain Trimetric minerals, and notably in Datolite and 
Wolfram, we have the same peculiarity, and we might therefore look 


® Brandes appears, however to have missed the water, present in this substance : unless 
there be a typographical error in his recorded numbers. If we transpose these b 

as regards the silica (an impurity) and the half-per-cent of water said to have been obtained, 
his analysis will agree closely with those of other chemists. 


+ =O: Lin Dana's notation ; and B; V in that of the writer. 
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upon these Lazulite crystals as Trimetric combinations, hemihedrally 
modified. From my examination of the North Carolina specimens, 
I cannot but think that this view will in the end prevail. It is 
supported by the fact that in many combinations the upper and 
lower forms do actually correspond in number and character; and 
that practised crystallographers like Phillips and Lévy, skilled in the 
use of the goniometer, were unable to detect in their measurements 
the differences announced by Priifer.* 

The North Carolina crystals—presuming those in my possession to 
represent the generality of crystals obtained at this locality—although 
usually distorted, are of an extreme simplicity : contrasting remark- 
ably in this respect with the majority of European examples. At 
first sight, they resemble a monoclinic prism terminated by a single 
“augite-pair’’ or hemi-pyramid; but they really consist (if monoclinic) 
of two hemi-pyramids, the four planes of one of which are greatiy 
elongated ; or, if trimetric (as 1 conceive them to be), they form a 
rhombic octahedron in which four planes, in opposite sets of two, are 
thus lengthened beyond the others. Fig. 1 represents this distorted 
aspect; Fig. 2, the same form (or combination, if 


monoclinic) in symmetrical proportions. These sym- 1 
metrical crystals are of smaller size, and less numerous, 
than the distorted forms. 
Although the edges of these crystals are sharply 
defined, the planes are unfortunately without lustre. 
The most careful measurements of five crystals, by 


means of a fixed or Adelmann’s goniometer gave me 

the same angles for both the upper and lower faces. 

The difference found by Priifer is too slight, how- 

ever, to be satisfactorily detected by any kind of 

application goniometer. I attached, therefore, thin 

films of mica as carefully as possible to the planes \ 

of one of the crystals, and measured the angles by 

reflected light with a Wollaston goniometer of the 

best construction. The following table shews the measurements thus 


obtained, supporting the apparently Trimetric character of these 
crystals : 





* These observers appear to be the only crystallographers who have practically examined 
crystals of Lazulite. Thus, the measurements of Phillips are followed by Hausmann, 
Breithaupt, and others ; those of Lévy, by Dufrénoy; and those of Priifer, by Naumann 
Dana, Quenstedt, and Miller. 
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Upper Planes over Lower Planes over 
Sront edge Sront edge: 
let measurement 4 ~+»» 100 


2nd “ cescee 99° 99 99° 99 
3rd “ 99" 99 .-. 100° 2 


Upper Planes over Lower Planes over 
sude edge wide edge: 
let measurement...... or ST .. 97° 28 
2nd 66 , Se cannes 97° 26 
3rd 97° 26 - 97° 27 
Front Planes over Back Planes over 
middle edge middle edge 
‘ 13 10 13 * Whether monoclinic or trime- 
lst measurement +» 134 seee 4 ‘trie, these measurements should 
2nd 134° 10 134° 12° of course correspond. The two 
_ sets were taken, however, for 
3rd oes 184 8 - 134° 10° greater satisfaction. 
Adelmann’s goniometer gave me 100°—100° 30' over a front edge ; 
97°—97° 30’ over a side edge; and 134°—134° 30’ over a middle 
edge. If we look upon the mineral as Trimetric, and adopt the 
angle of 100° as the mean inclination over a front edge, with 91° 30’ 
for the value of the prism-angle (according to general adoption), the 
following angles and axial relations are obtained by calculation : 


P: P (overa front edge) = 100° 
P: P (over a side edge) = 97° 24}' 
P: P (overa middle edge) = 134° 12 


z (vertical axis) = 1°652. 
x (macrodiagonal) = 1. 
x (brachydiagonal)= 0. 9741. 

The measurements of Phillips give for the octahedral angles, as 
deduced by Hausmann, 99° 16’ (over front edge), 96° 39’ (over side 
edge) and 136° 20’ (over middle edge). The position of the crystals, 
as adopted by Phillips, is here changed however—his middle edge 
being made a front polar edge, and the reverse. 

Many of these North Carolina crystals appear to possess another 
form, in addition to those enumerated above. This is the front 


polar or macrodome, occurring generally on two opposite edges only, 
and thus presenting a monoclinic character, but lying sometimes on 
only one edge, and being consequently (if the mineral be Trimetric) 
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a tetartohedral modification. It is a mere line, dull like the other 
planes, and too narrow to admit of satisfactory measurement. The 
crystals are sometimes implanted in one another, but I have not 
detected any definite twin-combinations. The crystals extracted from 
my specimen, together with those exposed on the surface of this, do 
not amount however to more than ten or twelve in number. The 
hardness of these crystals is equal to 5.75, or very nearly to 60. 
The sp. gr. (one determination only) [ found to equal 3°108, a value 
corresponding sufficiently with that obtained by Smith and Brush 
(3°122). The cleavage I have not been able to determine in a satis- 
factory manner. The blow-pipe reactions are as follows : 

In the closed tube, the assay gives off water and loses its colour, 
becoming yellowish or greyish-white. 

Per se, it exfoliates and expands greatly in bulk, changes colour, 
tinges the flame green, and crumbles away without fusing. 


In borax, it dissolves very easily, imparting to the glass a pale 


ferruginous tinge. 

In salt-of-phosphorus, it dissolves also very readily, and with slight 
effervescence. 

In carbonate of soda it dissolves partially, but the dissolved portion 
is in great part precipitated as the glass cools, forming a white 
enamel. If the bead be dissolved in a little boiling water, a drop of 
nitric acid added to decompose the excess of carbonate of soda, and 
the clear supernatant liquid be then poured upon a small crystal of 
nitrate of silver, a yellow precipitate of phosphate is at once obtained. 
In employing this test for phosphates, the beginner should be caution- 
ed, however, that silicates (if decomposable by carb. soda,) will 
produce the same reaction, but the silica may be eliminated by adding 
several drops of acid, and evaporating to dryness. By treatment 
with salt-of-phosphorus, moreover, silicates are at once recognized. If 
the solution of our mineral, as obtained above, be treated with acetate 
of lead, the precipitate presents the well-known blowpipe reaction of 
phosphate of lead, i.¢., the formation of a faceted globule without 
reduction. 

Two analyses of the North Carolina lazulite are given by Professors 
Smith and Brush in the American Journal of Science and Arts for 
September, 1853. These exhibit the following results : 
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1 2 


Phosphoric acid.,........... 43°38 44°15 


EE 32°17 
Protoxide of Iron 8°29 8°05 
Magnesia .......00.2+..-... 10°06 10°02 
Water a 5°68 550 
Silica (an impurity) 1:07 1°07 





99°70 100-96 

From the above values, Messrs. Smith and Brush have deduced 
the annexed formula :—2 [8 (MgO, FeO), PO*) + 5 Al*05, 3 
PO’ +5 HO. 

The true position of Lazulite, in a natural classification, appears to 
be amongst a group of phosphates containing both anhydrous and 
hydrous species (the distinction between these being entirely artificial), 
and in some of which fluorine is also present. In this group I would 
place the following minerals :—Childrevite, Wavellite, Fischerite, 
Turquoise, Lazulite, Wagnerite, Herderite, Amblygonite, Monazite, 
Xenotime, and Cryptolite. 


SELECTED ARTICLES AND TRANSLATIONS. 


ON THE CO-EXISTENCE OF MAN WITH CERTAIN EX- 
TINCT QUADRUPEDS, PROVED BY‘ FOSSIL BONES 
(FROM VARIOUS PLEISTOCENE DEPOSITS) BEARING 
INCISIONS MADE BY SHARP INSTRUMENTS. 


BY M. E. LARTET, 
POREIGN MEMBER OF THE GROLOGICAL SOCIETY OF LOSDON 


[The general interest occasioned by the recently admitted occurrence of extinet 
remains in association with objects of human art, induces us to transfer to our 
pages the following interesting letter from the pen of M. Lartet, published, with 
some additional notices by Mr. Leonard Horner, in a late Number of the Quar- 
terly Journal of the London Geological Society (No. 64, November 1860.) By 
some accident, this Number of the Jowrna/ did not reach us until greatly after 
date. } 

To the President of the Geological Society of London, L. Horner, Esq. : 


“You have been good enough to offer to communicate to the 
Geological Society the observations which I have for some time past 
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made upon fossil bones exhibiting evident impressions of human 
agency. The specimens of them which I showed to you yesterday 
were those only whose origin is authentic, and which were obtained 
from deposits well defined in regard to geological relations. Thus 
the fragments of the Aurochs exhibiting very deep incisions, apparently 
made by an instrument having a waved edge, and the portion of the 


skull of the Megaceros Hibernicus, in which | thought I recognized 
significant marks of the mutilation and flaying of a recently slain 
animal, were obtained from the lowest layer in the cutting of the Canal 
de |’Oureq, near Paris. These very specimens are figured or men- 
tioned by Cuvier (Oss, Fossiles, 4to. 1823, tom. iv. pl. 6, fig. 9, M. 
Hibernicus) ; and Alex. Brougniart (Deser. des Environs de Paris, 4to. 
1822, p. 562, pl. 1 a. fig. 10) has given a detailed description of the 
deposit, consisting of distinct layers, which he considers to be of 
higher antiquity than those of the valleys. The bones of the Auroche 
and the Megaceros were found in the same layer as the remains of 
the Elephant (Elephas primigenius) of which Cuvier bas given figures 
of two molars, which, according to that author, had not been rolled, 
and were found under circumstances which showed that they were 
in an original and not in a remanié deposit. I have said that the 
deep incisions on the bone of an Aurochs from the cutting of the 
Canal de |’'Oureq (which you may remember I showed you in the 
Gallery of the Jardin des Plantes) appear to have been made by an 
instrument with a waved edge. By this I meant ap instrument 
having an edge with slight transverse inflections, so as to produce, 
by cutting obliquely through the bone, a plane of section somewhat 
undulated. The cut seems to have been made by a hatchet not 
entirely finished—a state in which the greatest part of the flint im- 
plements from St. Acheul, near Amiens, seem to be; but in the 
marked bones of Abbeville and other ancient localities the incisions 
must have been made by rectilinear edges. These considerations 
would lead us to think that, independently of the case of the hatchets 
simply chipped and roughed out, the place for the manufacture of 
which might be near that where they are now found, those primitive 
people must have been provided with more perfect instruments, such 
as would be more suited to their ordinary wants. I should there- 
fore hesitate to adopt the system (too absolute, in my opinion) of 
Mr. Worsaae, who distinguishes the first subdivision of the ‘‘ Stone 
Period” by hatchets that are merely chipped, to the exclusion of 
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those that are polished, which he assigns to the second subdivision. 
It is to be presumed that the want of instruments with polished sur- 
faces and having a fine cutting edge must have been felt from the 
earliest time, when the people had learned to fix, by a much more 
difficult process, to flints and other rocks intentional forms so well 
defined. 

Among the bones with incisions obtained from the sands of Abbe- 
ville, there is a large antler of an extinct Stag, referred to the Cervus 
Somonensis, or the grand Daim de la Somme of Cuvier, together with 
several horns of our common Deer, which I was not able to show you. 
The bones of the Rhinoceros (Rh. tichorhinus) which I laid before 
you were found at Menchecourt, a suburb of Abbeville, where there 
are gravel-pits which formerly afforded many fossil bones of Elephants, 
&c., and where M. Boucher de Perthes, at a later period, obtained the 
flints worked by human hands. The incisions that may be observed 
on those bones are neither so deep, nor do they afford evidence so 
striking, as those in the bones of the Aurochs from the Canal de 
’'Oureg ; but the shallow cuts and the incisions of the bony surfaces 
which may be observed upon them, especially in the articulations, have 


in my eyes not less value ; for I have satisfied myself, by comparative 


trials on homologous portions of existing animals, that incisions pre- 


senting such appearances could only be made in fresh bones still 
retaining their cartilage. As to the fragment of the horn of the 
Megaceros Hibernicus, which Cuvier had received from England with- 
out any indication as to where it came from, you may have observed 
that it bears the marks of several blows, which have made incisions of 
a depth that it would be impossible to produce in the present state of 
mineralization of that fragment; further, the blow which detached 
that piece from the rest of the horn must have been given before 
that immersion in the sea which caused its fossilized condition ; for 
in the internal cavity of this fragment there was found the valve of 
an dnomia (preserved with the specimen), which could not have found 
its way there except at the place of fracture. I have observed very 
significant marks, evidently produced by a sharp tool, on the horn of 
a young Megaceros which the late M. Alcide d’Orbigny had received 
from Ireland some years ago. 

I would call to your recollection that the Rev. John Cumming, in 
his geological description of the Isle of Man, (Quarterly Journal of 
the Geological Society, vol. ii. p. 345), notices the occurrence of the 
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remains of the Megaceros imbedded in blue marl ‘ with implements 
of human art and industry, though of an uncouth and ancient cha- 
racter;’’ and in a note at the foot of page 344, alluding to a submarine 
forest, to which he is inclined to assign a more ancient date, he says, 


“It is singular that the trunk of an oak tree, which has been removed 
from the submerged forest at Strandhall, exhibits upon its surface 
the marks of a hatchet.’” With regard to the historical existence of 
the Megaceros, after referring to what is to be found in the works of 
Oppian, of Julius Capitolinus, and S. Miinster,* I have found nothing 
which appears to me to justify in this respect the opinion put forth 


by Dr. Hibbert, and since then accepted by other paleontologists, 
except Professor Owen, who, speaking of the Megaceros of the Bri- 
tish Isles, entirely dissents from the opinion of Dr. Hibbert. All 
the remains of that animal found on this side of the Channel, which 
I have examined, belong to deposits of greater antiquity than that of 
the peat-bogs. 

M. Delesse has shown you fragments of bone that have been sawn, 
which he recently obtained from a deposit in the neighbourhood of 
Paris, where he had previously collected remains of the Beaver, the 
Ox, and the Horse. From an examination of these fragments, I have 
satisfied myself, by experiments on recent bones, that the action of 
a metallic saw would not produce the transversally striated plane of 
section which you must have observed on those ancient bones collected 
by M. Delesse ; but I have obtained analogous results by employing 
as a saw those flint knives, or splinters with a sharp chisel-edge, found 
in the sands of Abbeville. 

If, therefore, the presence of worked fiints in the diluvial banks of 
the Somme, long since brought to light by M. Boucher de Perthes, 
and more recently confirmed by the rigorous verifications of several 
of your learned fellow-countrymen, have established the certainty of 
the existence of Man at the time when those ancient erratic deposits 


® Por the text of Oppian I have consulted the French translation of the poem “de le 
Chasse” by Belin de Balu (1787), chant second, p. 42. Julius Capitolinus is quoted by Aldro- 
vandus, ‘de Quadrupedibus bisulcis,’ lib. i. c. xxviii, p. 857. Aldrovandus explains why he 
has ehanged his opinions after having received from an English physician the head of 
(Megaceros) Buryceros, which he has figured. There is another citation, and some con- 
clusions interesting to read, at page 742 of the same work. 

With regard to 8S. Minster, [ have not taken notice of more than plate 9. fig. 2. of his 
“Cosmographia Universalis.” But you will find his text reproduced and interpreted by 
Dr. Hibbert in the Adindburgh Journal af Science, 1830, vol. ii. p. 307. Dr. Hibbert has 
likewise given the figures of Minster, which are evidently fantastical, as admitted by the 
most eminent men of science in Germany. 
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were formed, the traces of an intentional operation on the bones of 
the Rhinoceros, the Aurochs, the Megaceros, the Cervus Somonensis, 
&ec., supply equally the inductive demonstration of the contempora- 
neity of those species with the human race. 

It is true that certain of those species, the Cervus elaphus of 
Linnzeus (the same as your Red-deer or Stag) and the Aurochs, are 
still represented in existing nature: but although it is exactly the 
bones of the Aurochs which exhibit the most evident proof of human 
action, the fact is not of less value as regards the relative antiquity ; 
for the remains of the Aurochs have been found associated in the 
same beds with those of Elephas and Megaceros, not, as I have 
already said, by the effect of a remaniement, but in an original inhu- 
mation. Moreover, fossil remains of the same Aurochs, have been 
found in England, in France, and in Italy, in preglacial deposits 
(that is, in deposits anterior to the most ancient pleistocene forma- 
tions containing bones of Elephas primigenius and Rhinoceros tichor- 
hinus). I would add, that the more rigorous observation of facts 
tends clearly to demonstrate that: a great proportion of our living 
Mammifers have been contemporaneous with those two great ex- 
tinct species, the first appearance of which in Western Europe must 
have been preceded by that of several of our still existing quad- 
rupeds. 

In endeavouring to connect those proofs of the antiquity of the 
human race with the geological and geographical changes which 
have since taken place, I have not met with any more precise induc- 
tion than that offered by M. d’Archiac, viz. the relative epoch of 
the separation of England from the Continent. The former con- 
nerion of the two is a fact generally admitted: it is proved by the 
similarity in structure of the opposite sides of the Channel, by the 
identity of species of terestrial animals, the original intermigration 
of which could only have been effected by the eristence of terra 
firma. M. d’Archiac (Bull. de la Soc. Géol. de France, lére série, 
t. x. p. 220, and Histoire des Progras, &c., t. ii. pp. 127 and 170) 
has been led, by a series of well-weighed inductions from stratigra- 
phical considerations, to consider the epoch of the separation of the 
British Islands as occurring after the deposition of the diluvial rolled 
pebbles, and before that of the ancient alluvium, the Loess of the 
North of France, of Belgium, the Valley of the Rhine, &c. The in- 
ference to be drawn from that hypothesis is self-evident : it is this, 
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that the primitive people to whom we attribute the hatchets and 
other worked flints of Amiens and Abbeville might have communi- 
cated with the existing land of England by dry land, inasmuch as 
the separation did not take place until after the deposit of the rolled 
diluvial pebbles, from among which the hatchets and worked flints 
have been collected. On the other hand, M. Elie de Beaumont 
having assigned the production of the erratic phenomena existing in 
our valleys to the last dislocation of the Alps, we should be author- 
ized to conclude from this second hypothesis, that the worked flints 
carried along with the pebbles in that erratic deposit in the bottom 
of the valleys afford a proof of the existence of Man at an epoch 
when Central Europe had not yet reached the completion of its 
present great orographic relief. 

While it has been held that no change has taken place in the great 
lines of level since the formation of the erratic deposits in the lower 
parts of our valleys, and although such changes cannot be distinctly 
traced in the central parts of: the continents, from the absence of 
standards of comparison, they are not the less easy to be recognised 
as having occurred, even since the existence of Man, throughout the 
whole extent of the European coasts, from the Gulf of Bothnia to the 
very eastern extremity of the Mediterranean. They have been ob- 
served by different authors on a considerable number of points of the 
coast, where they have verified the existence of objects of human 
industry in deposits of marine origin, raised up at different elevations 
above the sea-level. Such changes, be they the result of action more 
or less violent, of movements more or less sudden, have not amounted 
to catastrophes so general as to affect to a sensible degree the regular 
succession of organized beings. 

We find incontestible proof of this in the British Islands, whither 
the most considerable number of terrestrial species must necessarily 
have immigrated prior to the separation of those islands from the 
Continent, and where they have established themselves and have 
continued by successive generations to the present day. The same 
thing has occurred on the Continent, where the same terrestrial fauna 
bas continued without any other modification than the geographical 
displacement of certain species and the final disappearance of some 
others—disappearances that have resulted, not from a simultaneous 
destruction, but rather from a series of successive extinctions which 
appear to have been equally gradual as regards space and time. 
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I may add to what I have stated above, that the finding of worked 
flints in the diluvium of Amiens and Abbeville is by no means an 
isolated fact. M. Gosse of Geneva, a young medical student in 
Paris, has recently discovered in the sands of the Parisian suburb of 
Grenelle, of the same age as those of Abbeville and of other parts 
of Europe, a flint hatchet of a most distinct form, together with 
knives or thin plates split in a longitudinal direction. I myself have 
had an opportunity of verifying these facts in the collection formed 
by that skilful explorer. He has shown me an Elephant’s tooth, a 
canine tooth of a large Feline animal, and bones of the Aurochs, 
Horse, &c., all obtained from the same sands and from the same bed 
in which the flint hatchet was found. 

I may add that, among the bones obtained in Switzerland under 
the lacustrine habitations of the Stone Period (in the lakes of Moos- 
dorf, Bienne, and others), there never have been found any remains 
of the Megaceros, although the remains of the Elk, the Aurochs, and 
the Bos primigenius are by no means rare. In Denmark, where 
still more ancient stations have been carefully examined with the 
same object, Prof. Steenstrup has assured me that he has never 
discovered the smallest fragment of the Megaceros in the midst of 
the most abundant remains of the Reindeer, Elk, Aurochs, and other 
species of animals which from time immemorial have not existed in 
that region. Nevertheless these primitive stations in Denmark are 
referred back to a period when no other domestic animal existed in 
that country except the Dog. No remains have been found either 
of the Horse, Sheep, or Goat,—not even any kind of dwarf Ox. 

If, Sir, you are of the opinion that the above notes, drawn up in 
haste, are likely to prove interesting to the Geological Society of 
London, I should be happy if you would submit them to the enlight- 
ened judgment of your learned associates, and if they will receive 
them at the same time as a mark of my deference, and as a feeble 
expression of the profound gratitude I feel for the honour conferred 
upon me by my name having been inscribed among the Foreign 
Members of that Society. 


ADDITION BY THE Presipent OF THE GeroLogicaL Soocrety,—L. 
Horner, Ese. 


In the foregoing communication, M. Lartet has referred to my 
friend M. Delesse having shown me some fragment of bone bearing 
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incisions made by a sharp instrument, which he had recently dis- 
covered in the neighbourhood of Paris. He presented me with one 
of those which he had submitted to the examination of M. Lartet, 
and which I now lay before the Society, together with the following 
copy of a note I received from M. Delesse describing this specimen :— 
“I send you a fragment of a rib which I recently found at Ver, i 

the department of the Seine et Oise, about nine leagues from Paris, 
at the depth of three métres (nearly ten feet), in a kind of cleft 
filled by the diluvial soil (le terrain diluvien), occuring with the 
sandstone and sands belonging to the ¢tage denominated les sables de 
Beauchamp. It was associated with divers bones of the Stag and 
Horse, and also of an animal no longer existing in the country, 
namely, the Beaver. I have submitted this fragment to M. Lartet, 
with whose profound scientific attainments you are well acquainted 

but he has not been able to decide whether it belongs to a species of 
quadruped still living, or to one now extinct. But he considers 
this small fragment of a rib very interesting, from its having at one 
extremity traces of a rude operation of sawing, and presenting an 
appearance very different from that which would be produced by a 
metallic blade or by a saw. M. Lartet did not rest satisfied with a 
mere conjecture, but ascertained by experiments on a fresh rib of an 
Ox that a metallic blade produced an uniform and almost a smooth 
cut. Hence he concludes that the rib in question had been sawn by 
flint with a jagged edge. Taking a splinter of flint with a chisel- 
edge from the sands of Abbeville, he easily sawed a fresh rib, but 
always obtained an uneven, irregular cut (des surfaces de resection 
avec reprises nombreuses), such as may be observed on the specimen 
I send you. There is therefore every reason to believe that this rib 
had been sawn by a flint, and it affords proof of Man having lived in 


France at the same time as the Beaver, an animal no longer existing 
with us, and M. Lartet hasthus supplied a new and elegant demonstra- 
tion of the contemporaneity of Man and quadrupeds during the period 
of the Terrains diluviens.”’ 


SuBsEQUENT ADDITION BY THE PRESIDENT OF THE GEOLOGICAL 
Socrery. 

The day after the above communication was read, on showing the 
fragment of bone given to me by M. Delesse above referred to, it 
was observed that it had a remarkably fresh appearance, that it did 
not adhere (happer) to the tongue as fossil bones usually do, and 
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that thus a doubt might exist as to its assumed antiquity. After 
hearing this remark, I exposed a minute fragment to the flame of a 
candle, when it gave out the odour of burnt animal matter; and on 
immersing another fragment in hydrochloric acid, after effervescence, 
a soft gelatinous substance, nearly the size of the original fragment, 
was left. Knowing fall well that M. Delesse and M. Lartet would 
cordially agree on the importance of the most scrupulous investiga- 
tion of every fact produced in evidence on this recently-agitated 
question of the antiquity of Man, I communicated to both of them 
what I have stated above respecting this bone. I received immedi- 
ately answers from them; and these, with their leave, I now give, 
not only because of their confirmation of the opinions they formerly 
expressed, but as containing some additional remarks of much 
interest. 

M. Delesse, in his letter dated the 19th instant, says :— 

“The specimen of the rib which I gave you was incontestibly 
found in a sand-pit (sabloniére), where it was associated with the 
bones of animals no longer existing in the country—as, for example, 
the Beaver. I would observe that the presence of gelatine can in 
no way be opposed to the antiquity of that rib. I have only just 
now brought to a conclusion a long series of researches by which I 
have shown that bones even of a high antiquity still retain a notable 
proportion of organic matter. If you take the bones of an Ichthyo- 
saurus from the Lias, or of reptiles from the Muschelkalk, you will 
easily satisfy yourself that, in spite of their great antiquity, they still 
contain a very notable proportion of organic matter. Coprolites from 
the oldest formation contain it. On the other hand bones compa- 
ratively recent, such, for instance, as those found in caverns or in 
travelled materials, have no great amount of organic matter. In 
brief, the preservation of organic matter in bones -is very irregular ; 
it depends on the nature of the rock in which they are found, at 
Jeast quite as much as on their antiquity. 

“| pronounce no opinion as to the nature of the instrument that 
had been employed in sawing that rib, for I made no experiments on 
the subject ; but M. Lartet, whose caution and sagacity are known to 
you, made a special examination of the question along with eminent 
physiologists ; and they had no doubt that the rib had been cut by a 
sharp flint.” 


M. Lartet, in his letter dated the 22nd instant, states as follows:— 
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“Tam sorry to learn that a somewhat hasty objection has been 
made to the palwontological value of the fragment of bone which you 
exhibited. I have no right to give any opinion regarding the lo- 
cality where it was found, because I have not visited it; but the 
opinion of M. Delesse, who had an opportunity of examining all its 
geological features, is deserving of all confidence. Among the other 
fossil remains which he found in that locality, there is a fragment of 
bone of a Horse, having also traces of human agency, and which is in 
a much more altered condition than that of the bone he gave you; 
but there is another fragment also bearing the mark of a saw, the 
appearance of which is quite as fresh as the specimen in your posses- 
sion ; nevertheless, when we endeavoured to authenticate this frag- 
ment specifically, we were unable to do so by comparing it with the 
homologous part in the skeleton of our living animals. 

“It is moreover important to remark that, in any given locality, 
all the bones collected do not present the same degree of organic 
change. That depends, first, on their anatomical structure being 
more or less compact according to the species, and again, chiefly 
on the composition and physical condition of the mineral matter in 
which they have been in immediate and prolonged contact. Mr. 
Hart, in his description of the Megaceros Hibernicus (Dublin, 1830), 
states that a fragment of a rib analysed by Dr. Stokes yielded 42-87 
per cent. of animal matter; and Dr. Apjohn, who analysed another 
portion of a rib, states as follows :—‘The bone was subjected for two 
days to the action of dilute muriatic acid; and when examined at 
the end of this period, it had become as flexible as a recent bone 
submitted to the action of the same solvent. The cartilage and 
gelatine had not been perceptibly altered by time.’ It is long since 
the observation was made by many other persons, and especially by 
Schmerling (Recherches sur les ossements des cavernes de la pro- 
vince de Liége, 4to. 1833, lére, par. pp. 18-52): and the remarkable 
researches on this subject recently made by M. Delesse, and which 
he is about to publish, have demonstrated that the organic change 
in bones by no means bears a relation to their palwontological an- 
tiquity. For example, he has found that the teeth of the bone-bed 
in the Upper Keuper at Otterbronn contain more azotized organic 
matter than most of the tusks of the Mastodon and Elephant found 
in tertiary or diluvial deposits. The amount of azote which they 
yield is even almost double that in the tusks of the Mastodon in the 

Vor. VI. 2c 
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Miocene limestone of Sansan or in the Miocene deposits of the Upper 
Garonne. Thus it is evident that, if the amount of organic matter 
generally diminishes in proportion as the age increases, there are, 
nevertheless, exceptions to that general rule. 

“As to external appearance, that depends also on the cireum- 
stances of the locality. Itis not long since a large number of bones 
of the Hyena spelea were sent to me, which had been obtained from 
an ancient alluvial deposit in the centre of France. They were in no 
degree changed in weight or colour, and in external appearance they 
were quite as fresh, if not more so, than the fragment given to you 
by M. Delesse. I have some of them now in my possession ; and 
they are still so much impregnated with animal matter, that I was 
able with the utmost ease to saw and cut them with a flint knife. 
On the other hand, I have now before me a statuette made of stag’s 
horn, obtained from a grave at the external base of a barrow, cer- 
tainly not older than the 12th century, the substance of which is so 
much altered that it might be said to be fossilized, in a certain sense 
of the term, as much as the greater part of those found in caverns 
or diluvium. Hence we perceive that the greater or less amount of 
alteration in bones is not a character fro-a which we can absolutely 
determine their paleontological antiquity. 

“ With regard to the mode by which the fossil bones of M. Delesse 
have been sawn, I must confess that at first sight | thought, as M 
Desnoyers did, that the operation must have been performed with a 


metallic plate ; but upon a more attentive examination of recent bones, 


I became convinced that the peculiar appearance presented by the 
section of one of the bones in the possession of M. Delesse must have 
been produced by the employment of a sharp tool of flint, rather than 
by a metallic plate, which has always given me a section with a very 
different surface. I send you the extremity of a tooth of Hyena 
spelea, which has been sawn by a flint. If you examine with a 
magnifying glass the plane of the section, you wii! find the same 
system of striae as are observed in the bones collected by M. Delesse, 
sawn with the same kind of tool. You may further satisfy your- 
self that in this fragment nearly all the organic matter remains, 
although the tooth comes from an ancient deposit.” 

In my letter to M. Lartet I had said that when his communica- 
tion was read, Dr. Falconer observed that, a considerable time ago, 
M. Marcel de Serres bad given an account of a fossil Stag’s horn that 
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had evidently been cut. On this M. Lartet observes—“ It is very 
true, as Dr. Faleoner remarked, that M. Marcel de Serres gave a 
figure in 1839 of a Stag’s horn cut and fashioned by human hands. 
I had occasion to remark that, a long time before, M. Tournal 
in 1829 (Ann. des Sc. Nat. 1829, t. xviii. pp. 242 e¢ seg.) and 
Schmerling in 1833 (log. cit.) had made similar observations. I 
might myself have stated that among the bones of caverns I had 
seen those of the Rhinoceros and the Reindeer bearing marks that 
must have been made by man; but 1 was on my guard against 
bringing forward those facts, because they would only have afforded 
opponents an opportunity of bringing forward anew their favourite 
objection, viz. ‘that nothing that had been observed in caverns was 
deserving any confidence, and that the traces left by man on fossil 
bones might have been made a long time after the introduction of 
the bones into the caverns.’ 

“What constitutes the whole value of my observations on the 
impressions or marks of human agency on the fossil bones found in 
the diluvial deposits of Abbeville, and in the cutting of the Canal 
de |’Ouregq, is this, that, once admitting the reality of those marks, 
their relative antiquity becomes rigorously demonstrated by the 
geological circumstances of their locality being clearly defined. At 
Abbeville the marked bones, as well as the flint hatchets, were found 
in the diluvial gravel, whick is itself covered by the Loess deposit. 
In the cutting of the Canal de |’Ourcq, the bones of the Awrochs and 
those of the Megaceros Hibernicus were found at a depth of 7 métres 
(28 feet,) in a bed of earth (limon) and under other beds in normal 
stratification. They were not rolled (as Cuvier has said,) and were 
mixed with the remains of an Elephant, and evidently under the 
conditions of an original deposit. 

“At the meeting of the Geological Society of France yesterday 
evening, M. de Verneuil exhibited a worked flint hatchet, and an 
Elephant’s tusk found in the gravel-pit of Précy, near Creil, in the 
valley of the Oise. Thus these worked flints have been found in the 


diluvium of three of our valleys—of the Somme, the Seine, and the 
Oise.” 
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ON COMBUSTION IN RAREFIED AIR. 


BY DR. EDWARD FRANKLAND, F.B.8. 


(Prom the Proceedings of the Royal Society, Vol. XI., No. 3.) 


“In the autumn of 1859, whilst accompanying Dr. Tyndall to the 
summit of Mont Blanc, I undertook at his request some experiments 
on the effect of atmospheric pressure upon the amount of combustible 
matter consumed by a common candle. I found that, taking the 
average of five experiments, a stearin candle diminished in weight 
9°4 grammes when burnt for an hour at Chamounix ; whilst its igni- 
tion for the same length of time on the summit of Mont Blane, 
perfectly protected from currents of air, reduced its weight to the 
extent of 9°2 grammes. 

“This close approximation to the former number under such a 
widely different atmospheric pressure, goes far to prove that the 


rate of combustion is entirely independent of the density of the 
atmosphere. 


“It is impossible to repeat these determinations in a satisfactory 
manner with artificially rarefied atmospheres, owing to the heating 
of the apparatus which surrounds the candle, and the consequent 
guttering and unequal combustion of the latter; but an experiment 
in which a sperm candle was burnt first in air under a pressure of 
28°7 inches of mercury, and then in air at 9 inches pressure, other 
conditions being as similar as possible in the two experiments, the 
consumption of sperm was found to be,— 


“ At pressure of 28-7 inches’ 7°85 grms. of sperm per hour, 
“ 9-0 “ 9:10 “ “ 


thus confirming, for higher degrees of rarefaction, the result pre- 
viously obtained. 

“In burning the candles upon the summit of Mont Blanc, I was 
much struck by the comparatively small amount of light which they 


* Paper received, February 28th ; Read, March 7th, 1861 
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emitted. The lower and blue portion of the flame, which, under 
ordinary circumstances, scarcely rises to within a quarter of an inch 
of the apex of the wick, now extended to the height of }th of an 
inch above the cotton, thus greatly reducing the size of the luminous 
portion of the flame. 


“On returning to England, I repeated the experiments under cir- 
cumstances which enabled me to ascertain, by photometrical measure- 
ments, the extent of this loss of illuminating effect in rarefied air. 
The results prove that a great reduction in the illuminating power of 
a candle ensues when the candle is transferred from air at the ordi- 
nary atmospheric pressure to rarefied air. It was, however, found 
that, owing to the circumstances mentioned above, no satisfactory 
quantitative experiments could be made with candles in artificially 
rarefied air, and recourse was therefore had to coal-gas, which, 
although also liable to certain disturbing influences, yet yielded 
results, during an extensive series of experiments, exhibiting sufficient 
uniformity to render them worthy of confidence. The gas was in all 
cases passed through a governor to secure uniformity of pressure in 


the delivery tubes. A single jet of gas was employed as the standard 
of comparison, and this was fixed at one end of a Bunsen’s pho- 
tometer, whilst the flame to be submitted to various pressures, and 
which I will call the experimental flame, was placed at the other. 
The experimental flame was made to burn a uniform amount of gas, 
viz. 0°65 cubic foot per hour in all the experiments. 


“The products of combustion were completely removed, so that 
the experimental flame, which burnt with perfect steadiness, was 
always surrounded with pure air, the supply of which was, however, 
so regulated as to secure a maximum of illuminating effect in each 
observation. 

*In all the following series of experiments, the illuminating power 
given under each pressure is the average of twenty observations, 
which accord with each other very closely. In each series, the 
maximum illuminating effect, that is the light given by the experi- 
mental flame when burning under the full atmospheric pressure, is 
assumed to be 100. The following is a summary of the results :— 
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ist Series. 


: , . 
Pressure of air in inches of Iluminating power of experimental 
mercury. flame. 


29°9 100: 
24:9 75°0 
19°9 529 
146 20-2 
9.6 5.4 
6.6 9 


30°2 100: 
28-2 91°4 
26-2 80°6 
24:2 730 
22-2 61°4 
20°2 47°8 
18:2 | 37:4 
16°2 29°4 
14:2 19'8 
12:2 125 
10-2 3°6 


| 


| 
| 
| 
| 
| 





“These numbers indicate that even the natural oscillations of 
atmospheric pressure must produce a considerable variation in the 
amount of light emitted by gas-flames, and it was therefore important 
to determine, by a special series of observations, this variation in 
luminosity within, or nearly withm, the usual fluctuations of the 
barometrical column. In order to attain greater delicacy in the 
pressure readings in these experiments, a water-guage was used, 
but its indications are translated into inches of mercury in the 
following tabulated results, each of which represents, as before, the 
average of twenty observations. 

3rd Series. 


| 
| Pressure of air in inches of mercury Iilum. power of exp. flame. 


30-2 100: 

29-2 95-0 
28-2 89°7 
27-2 84-4 
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“ It is thus evident that the combustion of an amount of gas which 
would give a light equal to 100 candles when the barometer stands 
at 31 inches, would give a light equal to only 84-4 candles if the 
barometer fell to 28 inches. 

“ An inspection of all the above results shows that the rarefaction 
of air, from atmospheric pressure downwards, produces a uniformly 
diminishing illuminating power until the pressure is reduced to 
about 14 inches of mercury, below which the diminution of light 
proceeds at a less rapid rate. The above determinations give 
approximately 5°1 per cent. as the mean reduction of light for each 
diminution of 1 inch of mercurial pressure down to 14 inches. I 
am now extending this inquiry to pressures exceeding that of the 
atmosphere, and hope soon to lay before the Society the detailed 
results of the whole series, together with some observations on the 
causes of this variation of luminosity.” 


ON THE CALORIFIC RELATIONS OF HYDROGEN AND 
OTHER GASES. 


ABSTRACT OF A PAPER BY PROFESSOR MAGNUS. 


(Translated from Poggendorff/s Annalen, No, 2, 1861.) 


“ Professor Magnus communicated to the Academy of Sciences of 
Berlin, on the 30th of July, 1860, a series of investigations respecting 
the conductibility, &c., of heat in various gases; and on the 7th of 
February, of this year, he laid before the Academy a second series 
of these investigations,* the principal results of which are given 


below : 

“1. The final temperature indicated by a thermometer placed in a 
vessel warmed from above, varies according to the nature of the gas 
with which the vessel is filled. 


“2. In hydrogen this temperature becomes higher than in any 
other gas. 


* Ueber die Verbreitung der Wairme in den Gasen. Pogg, Ann., Febuar, 1861. An ab- 
stract by the Editor of the Annalen, of an article published by Professor Magnus (in con- 
tinuation of some previous investigations on this subject) in the Monatsherichte der 
Akademie der Wissenchaften cu Berlin. An abstract of this memoir, with some additional 
observations by M. Verdet, is also given in the Annales de Chimie et de Physique for March, 
1861 , but in this, many of the conclusions, as given by Prof. Magnus, are omitted.—E. J. C. 
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“3. The temperature is also higher in this gas than in a vacuum ; 
and the denser the gas employed, the higher the temperature. 

“4. Hydrogen, therefore, conducts heat like a metal. 

“5. In all other gases the final temperature, as shown by an en- 
closed thermometer, is lower than in a vacuum; and the denser 
these gases become, the lower the temperature falls. 

“6. It must not be concluded from this, however, that the gases 
in question do not conduct heat at all ; but only that their powers of 
conduction are so feeble, as to be unable to overcome the opposition 
offered by their substance to the transmission of heat. 

“7. The striking conductibility of hydrogen is not only manifested 
when the gas is entirely free, so to say, within itself, but also when 
the enclosing vessel is filled with eider-down or other flocculent 
matters by which the free motion of the hydrogen is more or less 
hindered. 

“8. All gases, including hydrogen, offer a certain opposition to 
the passage of heat-rays; and the denser the gas, the greater this 
Opposition. 

“9. Of all gases, atmospheric air, (and its constituents) offers the 
least opposition to the passage of heat. 

“10. The transmission of heat varies according to the source from 
which the heat comes. The rays which proceed from boiling water 
exhibit the greatest variation as regards their passage through 
different gases. 

“11. Of all colourless gases, Ammonia transmits the least heat. 
Next to this stands Olefiant gas. . 

“12. The action of rays of heat, like those of light, may be in- 
creased by the employment of a tube. 

“13. The nature or condition of the inner surface of the tube 
affects the transmission of these rays. 

“14. The character of this surface changes also the conditions 
under which the rays are transmitted through different gases. 

“15. It follows consequently, that rays reflected from different sur- 
faces are transmitted through gases with different degrees of facility. 

“16. The rays transmitted from different sources of heat always 
pass through hydrogen gas with greater difficulty than through 
atmospheric air. 

“17. The high temperature indicated by a thermometer placed in 
hydrogen gas into which heat is transmitted from above, does not 
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depend therefore on the possession, by this gas, of higher heat-trans- 
mitting powers, but solely on its greater power of conduction. 

“18. This striking conductibility affords an additional proof of 
the analogy of hydrogen to the metals. 

“19. Hydrogen also conducts electricity better than other gases. 


ON THE ELECTRICITY OF THE FLAMES OF HYDROGEN 
AND ALCOHOL. 


BY M- MATEUCCI, 


(Translated from the Annales de Chimie et de Physique. Mare, 1861.) 

It has been generally admitted, hitherto, that the electrical mani- 
festations discovered by M. Pouillet in the flame of hydrogen, depend 
on the chemical phenomena of combustion. Subsequently to M. 
Pouillet’s researches, I shewed the analogy which exists between 
these electrical phenomena and the fact that a voltaic couple may be 


obtained by the immersion in water of two strips of platinum, one of 
which has been (or is) in contact with hydrogen, and the other with 
oxygen. 


More lately, M. Hankel has made some interesting experiments 
on the same subject, but these, I should observe, are only known to 
me by an extract given in the Annales de Chimie, by M. Verdet. 
According to the latter, the experiments of M. Hankel show clearly 
that the chemical reactions which take place in the flame, go for 
nothing in the production of the electricty observed therein. This 
conclusion, however, does not appear to be sufficiently proved by the 
experiments cited in the extract, and it is contradicted, moreover, by 
an apparently decisive experiment of my own, to which I now beg to 
recal attention. This experiment was made some time ago, but I 
have subsequently verified it by repetition under different conditions. 
It is made with a galvanometer of 24,000 coils, the ends of which 
consist of two platinum wires terminating in spirals. The homo- 
geneity of the wires is secured by plunging them into distilled water. 
They are then suffered to dry in the air, and one is inserted into 
the central or obscure portion of a hydrogen (or alcohol) flame, 
whilst the other is placed at the point of the flame itself. A current 
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is immediately set up, passing from the wire in the central part of 
the flame, to that placed in contact with the outer envelope of this 
or with the atmospheric air. It is well known that gas or vapours 
heated to a certain temperature become conductors, and hence, there 
is an analogy between the conditions of this experiment and those 
of the one mentioned above, in which two strips of platinum are 
plunged into water, after having been in contact, the one with hy« 
drogen, and the other with oxygen. This analogy appears to me to 
be sustained by the following experiment. After the platinum wires 
are removed frum the flame, as described above, they are allowed to 
cool in the air, and are then, after the lapse of several minutes, 
plunged into distilled water. A current is manifested of much 
greater intensity than that which originates in the flame ; but the 
direction is similar—id est, from the wire that was placed in the 
centre of the flame to that which was in contact with the flame’s 
outer surface. This fact may be verified by changing the positions 
of the wires. Finally, the wires which have been thus in contact 
with the flame, produce no current if plunged into mercury, whilst 
a current is obtained immediately on plunging them into water. 
This experiment, I must repeat therefore, appears to me to prove 
the existence of a certain analogy between the electrical phenomena 
of flame and those of the oxy-hydrogen battery. E. J. 0. 


SCIENTIFIC AND LITERARY NOTES. 


CANADIAN CAVERNS.—BY GEORGE D, GIBB, M.D., BTC. 


Dr. Gibb has dedicated to the Canadian Jnatitute an interesting memoir on 
Canadian Caverns, read by him before the British Association for the Advance- 
ment of Science at Aberdeen, and subsequently published in the pages of the 
Geologist. In its present garb, this memoir forms an octavo pamphlet of some 
thirty pages, with eight lithographed plates. The caverns descrited—inclading 
a few beyond the confines of the Province—are arranged in two series, as in the 
following tabular view :— 

A.— Caverns, Arched Rocks, ete., washed by the waters of existing seas, lakes, 

or rivers. 

1. Caverns on the shores of the Magdalen Islands. 

2. Caverns and arched rocks at Percé, Gaspé. 

3. Gothic arched recesses, Gaspé Bay. 

4. The “ Old Woman” or flower-pot rock at Cape Gaspé 

5. Little River caverns, Bay of Chaleur. 

6. Arched and flower-pot rocks of the Mingan Islands 
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7. Pillar sandstones, north coast of Gaspé. 

8. Niagara caverns. 

9. Flower-pot Island, Lake Huron. 

10. Perforations and caverns of Mackinac, Lake Huron 

11. Pictured Rocks, Lake Superior. 

12. St. Ignatius caverns, Lake Superior 

13. Pilasters of Mammelles, Lake Superior 

14. Thunder Mountain and Paté Island Pilasters, Lake Superior 


B.—JInland Caverns and Subterranean Passages. 
The Steinhauer Cavern, Labrador. 
The basaltic caverns of Henley Island. 

17. Empty basaltic dykes of Mecattina Islands, off south coast of Labrador. 

18. Bigsby's cavern, Murray Bay 

19. Bouchette’s cavern, Kildare (north of Montreal.) 

20. Gibb’s cavern, Montreal 

21. Protable caverns at Chatham on the Ottawa 

22. Colquhoun’s cavern, Lanark. 

23. Quartz cavern, Leeds 

24. Protable caverns at Kingston. 

25. Mono cavern (County of Simcoe.) 

26. Eramosa cavern (County of, Waterloo.) 

27. Cavern in the Bass Islands, Lake Erie. 

28. Subterranean passages in the Great Manitoulin Island, Lake Huron 

29. Murray's cavern and subterranean river, Ottawa. 

Up to this time, neither bones nor other animal remains appear to have beea 
met with in any of the above excavations. A strict search, however, might lead 
to the discovery of these remains, beneath the stalagmitic deposit with which 
the floor of some of the caverns, described by Dr. Gibb, is more or less thickly 
covered. 


RAUXITE. HYDRATED SESQUIOXIDE OF IRON AND ALUMINA. 


Large deposits of this peculiar compound have been announced by M. Deville 
as occurring in the Department of the Bouches-du-Rhéne, (Commune of Beaux 
near Arles) and in those of the Gard and Var, in the south of France. Its 
occurrence in rock masses is also reported from Calabria. Analysis shews the 
presence (as essential components) of alumina, sesquioxide of iron, and water, 
although in variable proportions, the substance being rather a rock than @ 
mineral, properly so-called. It is evidently, moreover, an altered product. 
Many samples are smelted as an ore of iron, yielding from 33 to 43 per cent, 


of cast metal. Others are employed in the usines of Salyndres in the prepara- 
tion of alumina and aluminium. When strongly heated, it becomes converted 
into a crystalline corundum, resembling emery both in aspect and in physical 
and chemical characters. Additional observations of much interest on the 
geological conditions of this substance are promised by M.M. Le Chatelier and 
Meissonnier, to whom M. Deville was indebted for his specimens. Annales de 
Chimie et de Physique, Mars, 1861. 


E. J.C. 





5 
| 
= 
< 
| 
3 
4 
% 
< 
oO 
@ 
E 
- 
[4 
E 
b 
(-4 
& 
© 
4 
& 
- 
= 
= 
< 
5 
VA 
E 
z 
— 
a 
= 
& 
& 
< 
E 
S 
= 
= 
- 
g 
2 
= 
& 
= 
~ 
— 
= 
& 
Zz. 
= 


¥ 
< 
: 
° 
‘ 
3 
§ 
>» 
K 
: 
= 
- 
£ 
§ 
& 


Latitude—@ deg. 304 min. North. Longitude—t h. 17 min. 33 sec. Weat. 


“seqouy] uy 


mouR 


Beqou 1 ul 
ulwy 


Re. 
sul't 


Velocity of Wind 


amir. lOPM 


auaesases=oee 
bo [eco 


160.1311 


6.5 


“ce 
+. 


1811.63 6.44 


eaene | 


Bae | 





Re- 


sultant 


Direction of Wind 


Humidity of Air 


A.MP.M. FP 


eo © 


‘ 


92 


® 


2 
“ .» 


91 


‘ 


asses 
(zEsB 


yxnee 
47.2. 


om on™ “ip - 
eosees 7 





77 
ny’ 


76 
81 
us 
63 

Ae) 
Sl .73 
we Li 
77\ .71 
1 





l ’ 
us 


Tens. of Vapour. 
A.M P.M P.M 


of 
mean 


‘Excess 


| 


Temp. of the Air 
A.M\2 P.M|10PM ME’ 


Barom. at temp. of 32°. 


BO am. 2p.M. 10P.M.) MBEAN 


above 
§ average 


———— 
| 
| 


18% .162] .64) .96 oF 


152 
1) 
132 


12s 


118 .170 


165 1 


| 29.777| 20.573 29.516129.611 


150) 


817 
-920) 30 O18 


Bes) 


} 
a 
1 
151 


Png 
70 


116 
166 
148 
100 


- 678 


169 
125 


1% 201 


182 .21 


‘ 


- 
> 


2.235 


192 
i” 
71 


- 
‘ 


= 


1% 


145 . 221 
130 
wl 


= 
é 


r eo 


179 .216 .20@ 1 


287 


* 
2 


113. Oe 
a 
7 

19a). 83 


194. 215 
5 


37 


199 
138 . 201 
22 
#2 . 307 
193 
190 





315 Slo 


348 


258 





wnoace | 


+11.40). 207 


0.340.002 + 56.8 


50.0 47 950.0: + 6 ¢ 


SSS352 
B2R2RF 


42.5 43.98 — 


$2.8 48.27 


41.0; 52.6) 52.6 4.67\'+ 3 
#12042 


50.4 60.154 


56.0 
5.0 
36.0) 47.1 
62.6) 

40 5) 60.5) ! 
~ 


29. 552g '29. 5544/29. 5640 36.61/46 


‘ 


2 5 
48.6 
42.8 
46.1) 


“ 


4338) 47.5 


M \e9. 











“3q2yUprUl ye wuoJoo JeUNy | ' "Ur “SO 98 OFS AETOg “AICS 
“urd o¢'e 78 moqurez yoojs0d ui} puE “UI “eg pue g ‘Boy ose] “YING 
“V4supra 03 -w “d ¢ ‘ures pus ‘Zuragyzy ‘MuOyEpPUNY], "Pass 
“mi -d ¢ 03 £ ‘ufea pure bei “GUO IEpUNny]L “Puss 
§ 38 O[SY AwUN'T “381s 
“m-dzo = eG Woy O[¥Y AVOS “WIT 
“Sep plop “aid g 07 "Ul YO WO MOU FUT “YIRT 
“snose NU suCezId pyLA tt “eg pu g ge ABBOT [UIST 
*(G@OSBES SIG} Pavey y81y) ‘GURU 4e Burywoud s¥oug “YITL 
“mw -d § PUe g FB OFSY ABIOg “IID “mi “d ¢ 9B Oey ABIOR “YTS 
UOCOUBIOS 93 Fup OT’Y ABIO_ “YF 
“a “d 9] 03 “Wl “eg MOL Sup pus Zurmous ‘ Avp Ams078 A104 “98T 


SL'SN SLO 








;; WENBTaReTA Tae 


“—a@mwe 


— 


SBRRERSEREIE 


“SoTIm g6'S § “OTRIP Ce'Y Aj100Te4 UteR_™™ wd OL 036 anoy {puta 48¥o] 
= GOURayKT 2 “OPP IES Ap100}e4 UVa” 
SOIT SPSL ! Se 1 AjOoTes UBER : 
=aquesagiy t° wd soprut ¢ 1 “AI oe ———* Sep APULS B8ORT 
aa ae _ kyooyoa WNWIXe 
ree: aa uve 


ReSSRELEEL 


fo) 
= 
22 
SESH HEKSFHSEGSGES 


| O82 0D 08 OD tS OF OE 4 08 OF 09 St @ OD OD 
& 


AH AAGKsn Kee MS 
Sesumbubmpes sm 


If SR80g Yo “RNOL 
ee hy | 
sapime ws possoudre ‘puasing oisoydsomjzp ay, fo syuouodwmoo ey) fo sung 
oO = ‘uvom “urd oT 
“peasesqo snog Apnoyo ye¥e| ‘ 19°9 = UveU! “Ul Bg ‘peazoRgo snOoY Apnolo aso, 
“$00 BAUIOAE BAOQY “19'O = SSOUTPNHOLD Jo uve, 
“s2noy ¢°6s [Tey JO VoIgeanp * seqOU! ¢19°| Ysdep—‘sA¥D ZI UO JuUTEy 
“sanoy 0°83 ITY OVeINp * wayout 69 Uidep ‘sfh¥p F UO ZULAOUg 
“syyatU SL qyssodun * teqyain LI UO BAOITY 008 07 O1QIEROg 
a "UISL pus ‘YI6 “UIE “EF “pug : A ‘s9qz1u ¢ uo peadesqo Bony 
P.4° “PQorseay) . ‘ 6.99 § pug JO “Ul UO gS "'Tegseusay, 
UK “SeKj moa) |) = afues Ajqquoxg 2 UIE Jo “wi “d UO Rol8 ‘ er 
F S434: = souasagig | M88 eunqeiodule; Uwe Pug 
: el - . 
“mous “IVY “‘SUALvasanay lite ~ounquiodmoy uwO]K ~ PUR 
‘QL jo°m doy m emoycg “OC esues L[rep qeeoy] 
“IlddV HOd #1AVL AAILVUVAKOO "4263 JO "tH “d 09 “UI “W UO4) ROBB oSuvs {]yVp 488q8OI 4) 
SEF {eeoce “en eangesedmey, wnuryura uve 
“SOT 40'S PUT M GIN Ajeat;oodsas a20m ‘Oayenjoul [981 01 SPST =oesues A[Tep uve 2 1L.6F ™ eunqwedwey, WNwMIxvU uve 
woy ‘dy Jo YWuou eqs 40) Pulm &43 3° S10] 4 PUs UOHJIOIK] FUBZ[NSeY OL Rok? pg jours uo RokB es eunjesedaay, mINUU 
“mn “d OS's 04 OF 1 “UFEZ pure “Suraqysy “MUUEpUNY “yee — ~ CFE ATUIUON ¢ PUG JOrad UO Oedg OO SangEdodMIOT, WinME 
"wd 6 04 f “Ure pus “Zurugysy “mo;szepuNyy, “YI “soqoul 990° I iS HO 7,UpTal ye oo0'6s 
“ai “d % PU’ | Fe OTeY ABfOR “UIs =esues A4[yQUOR (UW UO “Gls 8 We OsIes * sogemMIOsNY 48043) 


“ISI “ITUdV AOd AALSIORU TVOIOOIOVOELAK OLNOUOL NO SWUVKAY 


e2eorneconen 


i ibSb 
HK PORK RK OHMRSenSeHs 


QOSeer HK RBEFOmCHK aH me 


OCF C FASANO HK OOAnero 


-~& 
io 8 
2282332 
an 


22285 
Aw 
222 
4e-- 


“ero-c 
od 


5 


oo 
4L°0 
a6 
wo 
99 
at 
189 
e's 
99 
ns 
wl 
4 
ery 
oo 
30 
ol 
wo 
we 
“0 
1s"0 


me 
SHSNSMASCHAWrS FS HOr-ar-non 


. 
” 
| SSSSESRGAVIRSAVSASERSE 


| PH SH NHPC ORNTHOVON-SDAr~n 


\° 


3 


| 





‘8, youy 
“Shep 
Joon 
“8,qouy | 
| 
sAup 
jo "ON 
esuvy 


| 
| 





; r : 5 i 6 Le SC BO DOS 62 Gees 62 SVE9 
e:* aqas; eq x Ne “3 “ew ~ ow ths ave 
. mee wre ' t : ee wow eo O08 
eQ AS) AS as ° ‘ i OF 1 a : cS 4 Lu 
G48, 544 24 SS i a ; ee ; : et 
aq akan ea ; ! a 
aaa a Qe 
Oe ek De 
aes ase 
qa aqae 
aqe aqae 
a ae aA aS 
sz *qae 
aqaaaqan 
aqa* . 
a4 S884 *S 
aq a\nqe" 
© aqa8 
wy eam 
“mye | aaa 
»)ma quae 
mre) ae8 
gaa 8, 848 { 
mre) id , i f . > iw ic ele 
= aq a8 ot 
aenm ine -* te 
sGO a8 89088 0 
a aa 
as ase 
ax *qa 
wre *q “AS 
a9 a8 AS 


="& 
PPR EERE a 


~y,eeerrnnn® 





ee 


ere errne 


t~ 


Re Her —e * 


oe 
£7 ily 
ose itv 
wel len 
tls 62, 068 6% 


e-oer 


s 
- 
s 
2 
x 
s 
7. 
s 


= 
~—a ee 


K 401K 48 ax, ‘ pucses Vi wae Ol "WAG 
uots j % n0ge ; 
“oul 


“purg jo ywope, OF ated Ppurg Jo BoT~euK) ary jo 4y1pt “iva J . ayy jo dwey, jo *da94 9e 





























“seqvul ul 


ees sl ‘owsojyug 7yPT eacqo uw 1pDoae|g “pro a “* D apn; bw] yj4A0ON “erm TOE Sop & opty] 


“981 ‘AVA LSE M VAYNVO ‘OLNOUOL ‘AMOLVAUESEO TVOLLANDVK ‘IVIONIAOGd AHL LV ‘USLSIOTU TVOIOOIONOALAW ATHLNOK 








“YIUOT! 2y3 Fup s#uyws0U! g UO peasesqo Map Lavo 


bese “47 AOU YA FuLNpP sBus0Ul ¢ UO PepsOdud 480Ij 1BOH 


aoa)! 
~~ “Ure § OF 9 WOay UTE’ a7es 
USK) .spom puv ‘xuyugqaty pita “GLIO}UEpUuNngy, ‘Wes—YICE JO “ure g 09 “urd O, MOY 
get | GMowuepuNYy) eesaeg “yg —"Ur'd O| IV oO seuny “pacg—wr'd oT 98 ofey 4 
oont | 418i 394q4uprm pus urd oT 98 ofey awe] YaZl—ard £ WW moquIes qo) 
6ex urd ‘“szepuny; puBsig “WIL —"Ure 9 ge Mop Aavey puv 4oj osuag “WIFI —B4aIU 
geet | -I ‘ard OL 78 Joy esuag—"uoouegs ey) ZuLNp O[VYy sejog “YIOL-—"ars 9 
lent | 18 YOR you oy] “UIe—A¥p ploo t-m-e g We BOI UIQ], ‘Pag——"ABP poo ‘ure 9 
oes «Ye HONS Your gy sy] "pug—-A¥p Au1048 “ppoo ‘uv Z 1/49 FURQeE|s puy Falaoug 481 
cow 
a Soll Ges § “op Le * Ay O(ea Ube —Ul BS ¢ OF F ‘AnoY Apu ps8] 
gout | * ) {| 4ad soyim gg gl ‘A}00Fea UWO__—"UOOU ov “Ure [I ‘anoy Apurs qsoy 
: op Lys ‘Aqoojea UteR—pugy ~ * A¥p Apula yevey] 
souasseguy 7 “shoy sed ser ge yg Ajoojea UweR—Uazg * * sup Aputm qsoy 
ytZz ¢ “ard | 0} uooU mos ‘sem OEP: © © AQOfes CINUITIVE 
“anoy aod  agyeas LV6 AQoofea UBER 
smog sod s¢ gb “£4)00]9 4 JUNRNBOW ¢ y oLF N “UOTQI@ZIp JSR NEOY 
oolee (2396 9'68 13 
“MW 3 “Gmog “q“HoN 
“Se Ut pestasdre' puading oeydsomjy ay) Jo spuanod moo eyj fo sung 


| 
i} 
| 


nea! 


uO eo 


Paerbueum Bb, 


a“ *SS2RS| 
Heh mee 


SACO: 
SBSSHE 
a 


a” 
© 
Onetan-naancale $F 


Eubeye 
aZe 


‘+ 
2 | oe oe 
+i i hii 
oe ~ 


ez 


é 
+ 
99 
6 
*L 
s 
6 
15 
6 
I 
Ss 
“ 
. 
.? 
y 
.¢ 
’ 
. 
0 
0 
; 0 
“o 


SSPRHEAi--- BS 


2 “mi “d OL peassego snoy Apnoyo qeeal, ‘ ogg = UveNT 
UE ® peaseego 4 £ 2 780Ul ' FOO GPEOAE MOleg ‘Gh'O= Sseu[pNnopo jo uvo 
S4NOY GLE “|[¥j JO LOYEANP | s@yoU! OBES ‘yadep isaup Sl uo Suruyey 
“‘sahoy OL ‘[[y JO Uolguanp ‘ seqouT cg “Ygdep :AEp | UO SuLaoug 

saqayu eI uo 9[Q}se0d aly 'eguaiu g] Go Bioany 
a8 OF O[Qyesod * YUBLT PUE “UIOL “UIGL ‘GIR “UDF + BIA Rea ¢ UO Pease Qo Wuouny 
“Ooo $pug yom wucegs * * * . IWagsousay uorel pry 
oduus 4jqyaog 2 49GS JO Md uogwe* * tt ttt * 28]Og } GintEE 
i §S60tt=" * * eungesoduey uve wt 2 + - ABP ysepfop 
B80L6 = COUSIOU KT 1SS089=—" * + aungeseduiey i “ses * * ABP geome 


"El WOM doj-memoyeg ~~ * * * * * gatuma ATpEp rod | g 


i 


SH K KON FRB OSCHR Fene eon r+? 


Sree NOs OFA we 


“esuvy .. 


HS N91 8 S oF 08 ot 


“es 

Co ok 2 
-<-7 
t-te it 
+ 


£yo0T2 4 OT? A - oe 
uwey | :08R/ NEY 


mow 
| wos ic] 


uve, ” 


“sayouy 


wep jo'oN, Smo 
OFELIAY 


Poadeaqo 


TUES 


*Peasasqo 
TaN TUT 








© sdep jo ‘on 


au. )iVuaaRa 


5 
* 
¥ 
«< 
= 


“Gala 





‘AVA 4Od @ITAVL AAILVUVAKOO "Wig Gourd OF "Mw OA F.8s + °C! * RUB ATED ysequory 
" $0.0) © ° Ganqusedme; amu uve 
£4078 A108Q() S13 JO JUOTIYST [eyo O44 —? qsOPfOO oF Hem “TORT * y Woll = esuTs A[IVp UVe Mm deoeeg * ° Gungesedme; wnat uw \ 
sor GF 1 PUT” Mh ZN Aleatqoodsas Gsm “OAISNpO" LOSL OF SIRI Onc § pug jo-mrwu0 ges °° * * GunqEsedmes sonanu | 8 
Wid) qQyuew 40, ul “ut Db Ajloole pus Loren) JUBLNsey UL » os P 4 ae 
a» ond ome pu aS 30 ut r—% Apulm yOu yy FEM YTS ONL aBuws A1yQUOK ¢ YqEs JO “urd UO O82 oangwsod Mos CAN UL XW AY 
“sawed EZ eel yy BULUNp “seyoul LIST "439 UO “med oLyeeoRs °° J0qOUIOINY BxeMO7] 
Sey S08 Ul peqou ysemol oy) fem “YI O4y UO “Urd 6 {8 FUIpees BsZoOMOIEG ey] =evues A[YUOK "40E GO TE WE seCgnG * ‘+. sepemOUNg yeeusTy 


“1981 ‘AVE BZOa UALSIO‘A TVOIOOCIOUOSLAK OLNOBUOL NO SWAUVARY 





| 





-aywal “ot 


a 
SQG 8aqQR RaQa8 
eee ZRQe RQa 
RQ” * mem 
. aq5 85448 
aaa ae as 
SQ 82a8qQ8 8 wQae 
AGO AERA MEM 
BRED BEM BQOM 
AGM BEM BAR 
ae aes a ee 
SQ MS EQ8 8EQ88 


2EFS2 


g 
0 
$ 
0 
0 
g 
0 


I 
t 
L 
1 
I 
é 
' 
, 
L 
é 
L 
L 
é 
, 
a | 
é 
i 
+ 
t 
c 
I 
I 
I 
a 
I 
é 
& 
L 
| 
s 


-Ro-asnce 
cnunearors 


2% 


RON CH Ve ooeg-CAarnr-g--n 


“OL "498 *< 

“ol 438 BO 

"HAS 21D) 
edt 

ol ‘od 

» 8D 
“m0ug 


* 
aun 


coon 
i 


Thtsittitii it = 


1618 
M4 
itl 
le 
62 026 
O€ 900 


MOM ABQGESEQCAS 
mee aqggeaqaae 
gee ag908 2qQa8 
2488 868 aQ468 
oe x x 

TQS RAGQEAREGER 
SQ 65Q8 8aGa 8 
Zq4e8 6h “48 
** 24086894 45 
AQAS AEE an 

Ben AEM ME 

AR MEQEAREQER 
SS 8EQa RaGae 
Qa ceQaeage Hs col 


SLSSSLSSE 


tm 
“oncetrenr 


SSekB 


avvu 


Us oy? 48 "MO ot! 
mou) . aL 
FOL 298 4410 “OL “438 9) 


SRK SER HK HK DNONHK MOAR SC Sr ENDOCR KR S 


I OE oN OF HOLE 
: : ; at 

ns Ra RY i | Rd ° ° . = 
aisle ol ~ K'd01' HR AS mV 9S 


“a 


| 
\~—-—aen 


woyouy Uy 
urey | 


| 


‘Ka OL ‘Ka (syquey) Kd 01 WAS “KVO 

‘0 4q Kas sxojpnojo y oNOE || wT UY . 

to. 4q pequeseudes #1 Lys Apnolo y jouenyeont PULM Jo WORDEN | ¢ "ary jo ‘ode, | oF “atv ob£ 01 poonped pur | 
‘oy ‘UNNIVE | Sa1pyminyy | jo uowuey, ey; jo "dmey, pwqoess00 “MOLE | 


aOUuLR 


seqouy ut | 


“pees BLL—Peg ey) 0 oar] ey) eacgy gyFiezT “70044 “wem OC “Oop eL—epnziOucT ‘yp4ogr “mem BE Oop OY—epnz1z7 7 
‘CIT "ad 'K ‘GOOMTIVHS SA414VHO Ad 


(TVSULN0K 40 183.4 STINK UNIN) 


"1981 “IIUdV—ISVE VAVNVO ‘SOSdr AISI ‘NILUVA “LS ‘UALSIOAU TVOINDOIONOTLAN A THLNOK 











| 
| 
| 


AARRAARRARS A 





ASA BSMIFL 
a a |99 
w aka * os 
ss ASS AS 
ASS Z2Qa8 a5 
ass a” Sn 6 
as aes ass 
ase aes ASS 
AS MSA ” 
sqQa SERA TQEE 
ae AS AQK 
aa8 S88 as 
as ASS 
|*Ee Qe A 
ane . ae a! 
ASS ASM ABS 
ass mSs SQa! 
aS aes ass 
| ass aes #98 8) 
SSS ZQRR8EQa8 
ase as8 2098 
a¢a as a 88 
; as as 5Qa 
AS ASS ASA 
aes as mae 
Zang #08 2K 
s ~ AS 


| 


228 
i 
z 
F} 
2 
| 


a 


28828284) 


SORD KH MOH SOHNE AGOSCHMHBDAMNHOBMONONDW 


non 

e 
$59 
22 

; 


5222838 


aR 


3538 

8 
B38 
$a 88 


e 


) 
neorerne 
22333 
3 


— 
= 
oa 


~ 
a 


eae + 


a 
FY 


T-#F | 01008 6 
8°68 626 (SPL 
Se slo 82h 
cle 10. (629 
ole |s0¢ «ozs 
roy 39 8 (Rol 
ow 688 O¢L 
ow 689 
| tee FIL 
iL 
Ost 
24 
9z¢ 
624 
06 
026 616 
16s «= L868 
96 "6S 292° 6 199°63 


adam! yo 
"2g “nag 


5228332 


eo 
RB 


GARRRALAE 
82823352982 


” 
38 
sea 


RRRSRRS 


3 
Sh822%%5a 


9100 
eves 


= 
BEER ES 
eed 
“seq | AAR SSe- DAS 


ass ass @ 
MSS ASS A 
mw” aS&a BM 
) AS aa ” 


BRISSSSSASASASSSSSASSRTSSSEF 


ERE 


0 
0 
0 
0 
s 
0 
s 
s 
0 
s 
s 
0 
0 
s 
0 
0 
0 
0 
s 
0 
s 
0 
0 
¢ 
¢- 
0 
°°: 
g 
0 
o 
g 


G8 98 = 08 00 OD HH OF OD OF OD 08 OF 0D OF OF OF OF OF OF OF 0d OF 0d WS SOF OF 
SCAR FSSHOSOSAAR DH SCERMEAHSCHONNSSOSOS 


SUSAESSEsSsssesaacssss 


Ononw=Oace 


sageneuezvas 
5 
BARBASSSS 


qs 
qs 
x a! 
as 


2 


' st 


ic 


FL 


dwuy 


i. 
Te K‘a0l'K “45 "K'V9 ~ e it re “‘K'A0l Kd B R'VO) a0 “KA SVD 
i kik 
— ~~ sory Ut | = aacdeail aa cai 
“9 4q £48 sselpnelo y quamaaoyy : ae o~— 
tor 4 esasdo. #1 Lys £ ’ “aty jo anode, ay |.88 04 peonpe p 
_ . a“ ‘SEuSvE Dp _* uf | Teyaomsop] |) “PUTA J9 OHPMKT | cyrpyminyy| yo woUay, ous ‘durey, || poyvaiz0o “molvg 





st 


\—- 


(34, 








jo 
uve 


uley 
“eu0ka) 





Beqouy Ut 
soqout uy 


‘yoef 11 ~—peg ey) fo eae] oy} 2a0qv pySwazT * 780,44 “HIM OF Oop SL—opnpiOucT “yjdog “wr BE ‘Oop G—OPNIHOT 
‘all “GK ‘GOOMTIVAS SATYVHO Ad 


(IVSULNOK 40 ISEM SETIK AXIN) 
"1981 ‘AVK—LSV@ VAVNVO ‘SOSal WISI ‘NILUVA ‘LS WULSIO’NY TVOIDOTOUOALIN ATHLNON 











394 


REMARKS ON THE ST. MARTIN, ISLE JESUS, METBOROLOGICAL REGISTER 
FOR APRII 


( Hie : the ist lay 30 505 

Ba ter ne 7 = a 
jo nt Mean 29.882 
M Rang 1 381 
( Benen : 6s" 7 

T) Law t ls iY 10°.4 
j ™ Mea a° oO 
M Rang 5. 4 

Greatest Intensity of the Sun's Rays 77°.3 

Lowest P (1 ai Radia Pot 

Mean H ~ RO 

Rain fe i days, a zt es, it was ra x rs and 42 minutes, and 

Was a " stant t n 

Ss ‘ lays, a at 1 & hes was showing # rs and t ites 

Most preta tw i,t N. E E 

Least preva tw t N 

Most w 1A t : . r 

Least wind 4 sj . 

Aurora | alis vie 7 zg 

The t a) sta f At . \ ated . tens 

SWa vil st » 

Frogs Ra st ‘ la 

Wild Geese A , st seen pas NW " 

Song Sparrow ? WY t i4 i: 

Thatcher's » 


REMARKS ON THE ST. MARTLN, ISLE JESUS, METEOROLOGICAL REGISTER 


FOR MAY 
( H x t,t st day $0. 232 
Bar ter sarweat, t —- 28 SAS 
Monthly Mea 29.721 
(Montidy Rang 1.349 
‘e st, t 7 ay 742 
Ther uM ak Mea : seas 
(¥ R avy 
Createst sity t s « AVS aS°0 
Lowest | Ter a! Radia yw 3 
Mea H y 77 
Rain ? lays, ar ting S04 s; it wasra « 4@ hours and 32 minutes, and 
Was A I i J ‘ bd 
Most prevalent w ws.w 
Least preva sind, N.N.W 
Mor ‘ ; ‘ : r r, is 
Least w a ia 4 bs] r \ 
2 Solar Haloes were visit 
Aurora Borealis vis ng 
The Elect al state of t At at r aS licated f tensity 
Shad Alosa P fa s, first caught ‘ 
Am tof ‘ at s 
pac wi, lime 


CORRECTIONS AND ADDITION Int May Number of the J 
sf e4 rp “C. J. Brus Pr ssor of M ralogy,” read “ fessor of Metal- 














BARAITIsn RBVIDTw s. 


L. SCOTT & CO., NEW YORK, 
L THE LONDON QUARTERLY (Conservative. } 
IL THE EDINBURGH REVIEW [Whig 
Ill. THE NORTH BRITISH REVIEW [Free Church.) 
IV. THE WESTMINGTER REVIEW [Liberal )} 
Vv. BLAGOK WOOD'S EDINBURGH MAGAZINE (Tory.) 


EARLY OOPIES. 


The receipt of Apvance Suxers from the British publishers gives additional 
value to these Reprints, inasmuch as they can now be placed in the hands of sub- 


acribers about as soon as the original editions. 
TERMS : 


Per ann. 
For any one of the four Reviews ...... dans ves hepa dewseon ose $8.00 
For any two of the four Reviews ....... eoneeces oveveese noses 6,00 
For any three of the four Reviews ...........+..+5 Spesesedsve 7.00 
For all four of the Reviews........6..s+ss00++ cccnsecesceess 8,00 
For Black wood's eee Geeeeeeeeee, ~ eeeteerteere 3.00 


For Blackwood and the four DIOL cc vcadios coatecsieets 10.00 
Payments io be made in all cases in advance. 


* CLUBBING. 


A discount of twenty-five per cent. from thé above price will be allowed to 


Clubs ordering four or more copies of any one or more of the above works. 
POSTAGE. 


Io all principal Cities and Towns, these works will be delivered, Fnxz or Fosr- 
aan. Mail Subscribers in Canada will receive the works Fazs or U, 8. Posracz. 


N.B.—The price in Great Britain of the five Periodicals above-named is $81 


per annum. 














ret 


tne teeters actrees, 


pte ty ie 


tort eerste 


a a 











CONTENTS. 


I. On the Petroleum Springs of Western Canada. By Camas. Ronn, ME. 


IL. On the Movements of the Diatomacew. By Parnicx Farrianxn, Esq 
Ill. Note on Land and Fresh Water Shells collected in the environs of 
Toronto. By A. E. Wittiamson 
IV. On the Devonian Fossils of Canada West. By FE. Birtines 
V. On the Klaprothine or Lazulite of North Carolina. By Professor 
E. J, Cuarmay .. 


Serecrep Agricies axp TRANSLATIONS : 

1. On the Co-Exist ence of Man with certain Extinct Quadrupeds, proved 
by Fossil Bones (from various Pleistocene Deposits) bearing Inci 
sions made by Sharp Instruments. By M. E. Lartet 

2. On Combustion in Rarefied Air. By Dr. Edward Frankland, F.R.S 


3. On the Calorifie Relations of Hydrogen and other Gases, By Prof 


4. On the Electricity of the Flames of Hydrogen and Alcohol 
M. Mateucci 


Scizwtiric ann Literary Norss : 


i Ce eles te. we wid ebbet dabelsétobd ebeadsees 
Bauxite. Hydrated Sesqui-oxide of Iron aud Alumina ............. 


MerconoLoer : 
Tables and Remarks for April and May, at Toronto 


“ ‘ “ 


Cerrections and additions 


*,* The Annual Subscription, due in January, 


: 


Country Members, $3; in Toronto, $4. 

















THE 


CANADIAN JOURNAL 
INDUSTRY, SCIENCE, AND ART: 


THE EDITING COMMITTEE OF THE CANADIAN INSTITUTE. 


New Serizs. No. XXXV. 


Si TEMBEAR, isc. 


“TORONTO: 
PRINTED FOR THE CANADIAN INSTITUTE, 


BY LOVELL AND GIBSON, YONGE STREET. 





ee 














CANADIAN INSTITUTE. 


EDITING COMMITTEE: 
GENERAL EDITOR, - - - - EJ. CHAPMAN. 


I. Geology and Mineralogy: B. J. Cnaruax, Prof. of Geology and 
Mineralogy, Univ. Coll. Toronto. 


Il. Physiology and Natural History: Rev. Wu. Hrxcxs, F.L.S., 
Prof. of Natural History, Univ. Coll., Toronto. 


III. Ethnology and Archeology: Daxter. Wits0x, LL. D., Prof. of 
History and English Literature, Univ. Coll., Toronto. 


IV. Meteorology: G. T. Krxestox, M.A., Director of the Magnetic 
Observatory, Toronto. 


V. Chemistry: Huwny Crorr, D.C. L., Prof. of Chemistry and 
Experimental Philosophy, Univ. Coll., Toronto. 


VI. Mathematics and Natural Philosophy : J. B. Cuszztmax, M. A., 
Prof. of Natural Philosophy, Univ. Coll., Toronto. 


VII. Engineering and Architecture: Saxprony Fixutve, C. E, 





The Canadian Journal is printed exclusively for gratuitous distribu- 
tion among the Members of the Canadian Institute, and such Institutions 
and Societics as the Council may determine ; but Members may pir- 
chase extra copies at 2s. 6d. per number, and Provincial Literary and 
Seientifie Societies may obtain the Journal at the same rate, by an 
annual payment in advance. 


e*e Communications for the Journal to be addressed to the General 
Editor, Prorzsson Cyapman, University College, Toronto. 





THE CANADIAN JOURNAL 


EW SERIES. 


No. XXXNV.—SEPTEMBER, 1561. 


NOTES ON LATIN INSCRIPTIONS FOUND IN’ BRITAIN, 


PART VII. 


BY THE REV. JOHN M°CAUL, LL.D., 
PRESIDENT OF UNIVERSITY COLLEGE, TORONTS* 

19. Restorations of imperfect Inseriptions, although subjects of 
agreeable speculation, are generally very hazardous, excepting those 
cases in which the extant words or letters are parts of formula, and 
then a perfectly reliable reading may be supplied from known exam 
ples It is very different, however, when the attempt is made to 
complete a fragment by supplying facts supposed to have been stated 
in the missing or mutilated portions In such cases the restoration, 
although sometimes ingenious, 1s scarcely ever more than plausible. 
A remarkable example is presented by Governor Pownall’s well known 
restoration of the imperfect inscription on stones found in Bath, and 


believed to have formed part of the frieze of the *temple of Minerva 


ving passage in Solinas fontes 
iibus fontibus prasul est Minerva 

in favillas, sed uln iquis tabuit, 

syllable of presul with the Celtic 

ideSs suggests that S« is may have referred to it when he used the word, 
ndless, as he says,in another place, of Angerona diva presul 

ent Mr. WI ms to have attached great importance to this passage in Solinus 
has built ) eories on it In his estimate of its value I cannot concur 
facts and the Latini f Solinus seem to be equally rthless. I am it disposed, 
i the existen fa templ f Minerva in Bath, as it is otherwise 

probat 


VoL 
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in that city. The fragments are figured in Warner's History of Bath, 


pl. 1., fig. 7, and the words on them are thus read by the Rev. H. M. 


Scarth, Journal of British Archeological Association, 1857, p. 266: 


(1.) (2.) 
LAVDIVS: LIGVR OLEGIO‘LONGA-SERIA 
E- NIMIA*: VETVST VNIA-REFICI: ET -REPINGI: CVR 


From these fragments Governor Pownall invented the following res- 


toration :— 


[AVLVS - C)LAVDIVS: LIGVR{IVS+ SODALIS : ASCITVS 

FABRORVM - C)OLEGIO « LONGA * SERIA: [ DEFOSSA 

HANC * AEDEM: jE: NIMIA: VETVST(ATE* LABENTEM 

DE + INVENTA * ILLIC PEC]VNIA- REFICI : ET: REPINGI- 
CVR[AVIT -} 


The supplied words and letters I have placed between brackets [ ]. 


The idea of Olaudius Ligurius being a member of the College 
or company of smiths, was evidently suggested, as Mr. Scarth 
observes, by the inscription to Julius Vitalis, in which it is stated 
that he (Vitalis) was ex *colegio fabrice elatus. The objections to 
the use of the words—tsodalis ascitus fabrorum colegio—in the con- 


® It has been inferred from these words that there was a fubrica, i. ¢. a public factory of 
arms, in or near Bath, albhough the Nofif:a, whilst noticing similar establishments in differ- 
ent parts of the empire. does not mevtion it. This, possibly, may have been the fact, 
but it must be borne in mind, that as Vitalis was one of the fabri or fabrigenses attached to 
the 20th legion, the collegium, who manifested their regard for him by a funeral at their 
expense, may have been the association of smiths or armourers in that legion. Thus in 
Orelli, n. 4022 we find mention of the _collegia frumentariorum.in the 8th and 13th legions. 
Blatus (Oreili, nn. 4715, 4716) denotes that the corpse was borne to the place of interment 
on the shuulders—thus Horace, Sat. ii., 5:— 

Ex testamento mc est elata : cadaver 
Unctum oleo largo nudis humeris (ulit heres. 
Tacitus, Ann. i. 8. Conclamant patres corpus ad rogum humeris senatorum ferendum. 

We may also infer that this was a walking funeral, the procession being formed of the 
members of the guild, who followed the body on foot. FABRICE may stand either for 
PABRICE[NSIVM); or for FABRIC([AJB. Orelli, n. 4079, adopts the latter, referring it, 
however, to the fabrica of the legion. 

+ Governor Pownall seems to have attached undue importance to membership in a 
collegium fabriim. There were bundreds of such collegia or organizations of tradesmen, 
mechanics, and labourers of every class throughout the Roman Empire. The collegia fa- 
brum alone may be counted by dozens; and we are not without examples of collegia den- 
drophororum, mulionum et asinariorum, suariorum et confectuariorum, whose members 
respectively ocoupied positions in society about the sawe as English porters, waggoners,fand 
pork-butchers. 
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nection in which they appear, are, if the words be intended to mean 
on the occasion of his election or appointment, the money for the 
repairing and repainting, should, according to usage, have been pro- 
vided from his own funds; and if the words be intended merely as an 
honorary designation, there is no authority, so far as I am aware, for 
their use in this sense under such circumstances. The words seria 
and pecunia suggested the invention of the story about the money 
having been found in a vessel. The objections to this application of 
longa seria defossa are—the word longa seems inappropriate when 
applied to seria, even though its shape is said to have been oblonga ; 
and defossa does not signify dug up, which seems to have been the 
meaning intended, but duried, so that the translation of the words, 
as they stand, which would first present itself, would be, a long earthen 
vessel having been buried, not having been dug up. If seria be the 
correct reading the most probable prima facie reference would be to 
the seria which was kept in temples. Thus: 

Lamprid. Heliogab. c. 6. “ Penetrale sacrum [Veste] est auferre 
conatus: cumque seriam, quasi veram, rapuisset, atque in ea nihil 
reperisset, applosam fregit.” 


But it seems not unlikely that either the true reading of the word 
on the stone is serie, or that the final a is a mistake in orthography 


for e. We have thus longa serie, and if we supply annorum, this 
phrase and nimia vetustate will agree well with refici et repingi. Thus 
in Orelli, n. 3300, we have PERMVLTO TEMPORE VETVSTATE 
CONLAPSVS. As to the age of the inscription, a surmise may 
perhaps be formed with some reason from the use of the word repingi, 
a verb, which I do not recollect having seen in any Latin writer 
earlier than the 6th century, A. D. On the restoration, as a whole, 
it is unnecessary to say more than that I am persuaded that no one 
familiar with Latin Epigraphy would mistake it for a genuine inserip- 
tion ; indeed it is not as plausible as many of the Ligorian for- 
geries. 


50. Another example, of the danger of attempting a restoration 
with insufficient data, is to be found in Mr. C. Roach Smith’s remarks 
on an inscription on a stone found, I believe, at Netherhall, Cumber- 
land. 

It is figured in the Collectanea Antigua, ii. pl. 48, fig. 7, and the 
following (p. 202) are Mr. Smith’s observations on it :— 
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**** ILSER* 

QVINANAT*** 
GALATIA « DEC 
BVIT GALA**** 
XIT ANN**** 
MORITV * **** 
DESIDER ***** 
Bans © SSSS 


“ This inscription is incorrectly given by Gordon, and Hodgson does not at- 
tempt to restore it. Two lines seem wanting at the beginning and one at the 
end. What is left may probably be read thus:—/ILius SERVii QVI NATws 
GALATIA DEOuBVIT GALATIA eiXIT ANNOS:: MORITVrus DESIDER- 
avit patRIS IN Tumulo sepeliri f” 


Mr. Wright (Celt, Roman, and Sazon, p. 320) gives the translation 
according to this reading :— 


o. IL SER son of Servius, 
QVI NANAT who born 
GALATIA DEC in Galatia 
BVIT GALA... died in Galatia; 
XIT ANN ‘ He lived .... years ; 
MORITV...... On his death-bed 
DESIDER ..... _ he desired 
RIS INT in his father’s tomb to be buried.”’ 


To this is subjoined the following note :— 


“ The translation of this inscription is made after the ingenious restoration of 
Mr. Roach Smith, who (Cclleetanea, ii. p. 202) explains it, I believe correctly, as 
follows :—/fILive SERvii QVI NATwe GALATIA DEOuBVIT GALATIA 
wiXIT ANNOS...MORITVras DESIDERavit patRIS IN Tumulo sepeliri. In 
the second line, NANAT appears to be an error of the stone-cutter for NAT.’ 


In p. 319, Mr. Wright refers to this inscription in the following 
terms :— 

“A broken inscription in one of the stations along the wall of Hadrian 
commemorates a native of Galatia, whose father having, as it appears, died in 
in’ Britain, the son, who died in his native country, wished on his death-bed to 
be carried into Britain to be laid in his father’s grave.’ 


This simple statement of the story, as it is told in the restored in- 
scription, manifests its improbability. It is not common, even now, 
with our increased facilities of transportation, for the bodies of the 
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dead to be removed such a distance as Galatia was from Britain ; and 
when these cases do occur, they are usually of members of families 
of distinction or in affluent circumstances, and with the object of 


having the remains deposited near those of relatives of the deceased 


in their native lands. Here the case seems to be of ason, whose re- 
mains, in accordance with his desire on his death-bed, were removed 
from his birth-place Galatia, being the place also of his death, to the 
grave of his father in Britain, whose presence there and whose death 
there are equally unexplained ; and indeed inexplicable, unless on the 
supposition that he had gone there with the corps in which he was 
serving, probably as a private soldier. But besides this, at the time 
of the inscription (to whatever date during the Roman occupation 
of the island it should be referred) this power of removal seems not 
to have been at the pleasure of individuals. We know that the Ro- 
mans did not allow a body, even temporarily interred, to be removed 
to any other place without the permission of the pontifices or other 
proper authorities. Of this we have an example im Gruter, p. pcvu. 
n, 1, where we find a copy of the mémorial addressed by Velius Fidius 
for permission to remove the bodies of his wife and son from an 
obruendarium, or sarcophagus of clay, to a monument of marble, with 
the object—ut quando ego esse desiero, pariter cum tis ponar, (See 
p- 14 of Roman Sepulchral Inscriptions, a scholarly and very inter- 
esting little work, by the Rev. J. Kenrick, of York, England; and 
Orelli, nn. 794, 2439.) Ido not mean to say that there is no au- 
thority for the removal of human remains, without a statement of per- 
mission, for there are examples, but I think that the absence of the 
notice in this case of both removal and permission, throws additional 
doubt on a reading previously highly improbable. It must also be 
admitted, that the improbability of the removal ot the bones, which 
in those times would, perhaps, be the only remains, is less than that 
of the transportation of the body. 

But if we examine the restoration in detail, we shall, | think, find 
the degree of improbability considerably increased. 

Mr. Smith reads the fragment of the first line thus: [F]IL - SER- 
[VII]. Now the obvious objection to this reading is, that the order 
is contrary to usage: the name of the father should precede, and 
FIL: or F~ follow. There can, I think, be but little doubt, that 
the name of the father was in the mutilated portion of the line before 
FIL: and that SER: stands for SER{(GIA] ¢ribu, which is thus in 
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its proper place. In the second line—QVINANAT— NANA is 
treated as a blunder of the stone-cutter, who inadvertently doubled 
the NA, ie. the reading QVI* NAT[V8] is given instead of QVINA 
NAT[VS]}. Soaner than resort to this uncritical expedient, I prefer 
regarding QVINA as the cognomen,* even though I can produce no 
example of it. The letters are certainly in the position where the 
cognomen should be expected, scil. after the tribe. The translation of 
DECVBVIT—* died ”—is liable to the objection, that this is not the 
ordinary meaning of the word. Decumbere commonly means “to 
fall sick,’ although there are examples of its gladiatorial application, 
“to fall in death.’ It is not impossible, however, that it may be 
used here in the sense—“ he took to his bed and never left it alive.” 
The last two lines of the inseription,t as given by Mr. Smith, scil. 
DESIDER**** RIS: INT**** are restored thus: DESIDER 
[AVIT: PAT)RIS: IN: TLVMVLO ; and to this is added, to 
complete the conjectural sense, but without a trace of authority on 
the stone, the word SEPELIRI. 


The objection here is to the Latinity of the phrase desideravit 
sepeliri. So far as I am aware, there is no authority for its use ; and 
the appearance of it in an inscription would, in my judgment, at 
once suggest doubts of the correctness of the reading or of the genu- 
ineness of the inscription, 


It is not my intention to suggest any conjectural reading of the in- 
scription which we have been examining ; it seems to be too far gone 
to be within the reach of hopeful critical treatment. 1 may be per- 
mitted, however, to observe, that the reading GALA[VAE], probably 
the modern Keswick, or GALA[TI),~ the KaAarov of Ptolemy, is 
more probable than GALA[TIA); and that the fragmentary words 
MORITV**** DESIDER**** may be more plausibly explained as 
intimating that the deceased pined and died from fretting for his 
distant or deceased father, mother, or brother, scil. desiderio patris, 
matris, or fratris. Thus we have in Henzen, n. 7378 :— 


* It has occurred to me, that perhaps the true reading is OVINA, a name, of which the 
first four letters are found in Mommsen, Jnscript. Neapol. n. 6811. 

+ In Gordon's Itinerary, pl. 45, we find NON VA in a line under RIS INT. 

t The mention of the place of death is so uncommon, that there was probabiy some spe- 
cial reason for noticing it here. Perhaps the resemblance of Galatum to Galatia was the 
cause. It has been identified with Galacum of the Itinerary. 
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D-M:S 
TELESINIAE : CRISPI 
NILLAE * CONIVGI* SANCTIS 
SIMAE: QVAE* OB: DESIDERIVM 
P+ LALI: GENTIANI: VICTORIS 
FILI:SVI-+ PIISSIMI: VIVERE 
ABOMINAVIT: ET: POST: DIES: XV 
FATI: EIVS: ANIMO:> DESPONDIT 
&. &. &e. 


And in Cicero, Epist. ad, Attic. i. 3 Aviam tuam scito desiderio tui 


mortuam esse. 


51. That there was a goddess worshipped at Bath under the name 
Sul, there can be no doubt. She is named in inscriptions on four 
altars, and on a tombstone found in that city. Of the inscriptions on 
these altars, two of them prove that she was identified with Minerva. 
The similarity of the name suggests that she may have been the same 
as Sulivia Idennica Minerva in n: 2051, of Orelli’s Inscriptions ; and 
also leads to the belief, that there was some connection between her, 
and the Suleva, Suleria, Silvie, or Silvana, mentioned in Orelli’s, nn. 
2099, 2101, 2103. The terms Sulevis et Campestribus in 2101, and 
Silvanab. et Quadribis, (i. e. Silvanabus et Quadriviis) favour the 
opinion, that the Su/ev@ should be classed amongst the Matres, traces 
of whose worship have been commonly found, especially in Germany, 
Belgium, and Britain. Mr. Scarth, (Journal of the Archeological 
Association, 1861, p. 16,) regards them as “probably attendant 
nymphs of Sul; and to Mr. Roach Smith, (Roman London, p. 38,) 
“they appear to have been Sylphs, the tutelary divinities of rivers, 
fountains, hills, roads, villages, and other localities, against whom 
were especially directed, in the fifth and subsequent centuries, the 
anathemas of Christian councils, missionaries, and princes.” 

Dr. Thurnam, in the very able dissertation on the “ Historical Eth- 
nology of Britain,”’ in Crania Britannica, Dec. iv. p. 130, observes :— 

“ Under that of Sul, a Welsh name of the sun, he (Apollo) was worshipped 
in Brittany, where, under Christianity, he was represented by a pretended St, 
Sul. There are traces of this name in that of various hills—Solsbury, Salisbury, 


Silbury—at Bath, Ribchester, Edinburgh, and Abury, which are so many high 
places of the Sun-god, or Celtic Apollo.” * * * * * 


“The Celts had not only a great male divinity representing the Sun, but 
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likewise a female one symbolising the passive powers of nature, and by whom 
the Moon (as by the Syrian Astarte or Venus-Urania), was originally intended.” 


7 . . . * . . . . 

“ The goddess worshipped conjointly with Apollo at Aqu@ Solis [or, as others 
prefer, Aqua Sulis}) was clearly the Celtic Minerva, as appears from the epithet 
SVL., by which she was there known, and which, like that of Baalsemen [Lord 
of Heaven,} had both a feminine and masculine application. The Solimara, 
[Orelli, n. 2050,] worshipped by the Bituriges may have been the same as the 
British Sul 


52. The following is a copy of the inseription on the Bath altar, 
in which the Sulere are named : 
SVLEVIS 
SVLINVS 
SCVLTOR 
BRV(C)ETI- F 
SACRVM:F:L’M 


Mr. Scarth remarks :—‘“ In the name of the dedicator we have an 
instance of the name of an individual derived from the presiding 
deity of the waters [i. e. Sul]; this is also to be remarked on another 
altar—Sulinus Maturi fil.’ This account of the etymology of the 
name seems probable, especially when we call to mind the Greek and 
Roman usage of forming names of persons from the names of their 
deities, such as Hermogenes, Jovinus, §c. 


The prima facie interpretation of the three middle lines, sci. 


“Sulinus Scultor, the son of Brucetus,” is liable to the objections, 


that Su/inus of the other altar has but one name; and that “ the last 
three lines of this inscription are in letters much smaller, and not so 
deeply cut as the first two lines,’’ whence “ Mr. Hunter thinks that 
the first two lines are the original inscription and that the others were 
added afterwards.” This peculiarity suggests the conjecture that the 


” 


first inscription was leftimperfect, and that a different person,’’ ‘Scultor, 
the son of Brucetus’ took the vacant space for his inscription consist- 
ing of the last three lines. But the Greek and Roman stone cutters 
seem to have been so capricious as to the size of the letters and the 
depth of the cutting in the same inscription, that we are scarcely 
warranted in inferring in this case two inscriptions. I am inclined to 
think that Seultor is not a name of a person, but the designation of 
an occupation, scil. sculptor, the carver or stone cutter, ¢. ¢, “ Sulinus 


the carver.’ 
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This conjecture is supported by the use of the rare formula F. L. 
M., which I read fecit libens merito. If the representation of the 
altar, as given by Mr Warner in pl. 2, fig. 6, be accurate, there is 
reason to suspect the reading BRV(C|ETI - F., as im that representation 
it seems to be more probably BRVCI- FIL-, or rather BRVSCI- 
FIL., as in one of the Lincoln inscriptions, noticed in Art. 42 of these 
notes. 


53. The opinion, which I have expressed in the last article, relative 
to Sulinus and Scultor is favoured by an examination of the inscription 
on another altar, scil. : 

DEAE 

SVLIMI 

NERVAE 

SVLINVS 
MATV 
RIFIL 

VSLM. 

t. ¢. Des Suli Minervee, Sulinus, Maturi filius, votum solvit libens 


merito. 
It may, I think, be reasonably inferred, from the apparent etymo- 


logy of the name Sulinus, and from the circumstance, that the 


individual had but one name, that the dedicator was a barbarian, i. e. 
a native Briton, or Gaul. This inference derives support from the 
order of the words SVLI MINERVAE. If the dedicator had been 
a Roman, or a Romanized provincial, he would probably have conform- 
ed to the usage of placing the designation of the Roman deity first, 
and that of the identified barbarian deity second. There are many 
examples of this usage. Amongst the most obvious are Marti Camulo, 
Apollini Toutiorigi, Diane Abnobe. 


54. The tomb-stone, to which reference was made in art. 51, bears 


the following inscription :— 
D. M. 


C. CALPVRNVS 
[RJECEPTVS SACER 
DOS DEAE SV 
LIS VIX AN LXXV 
CA[LP]VRNIA TRIFO 
SA [THRJEPTE CONIVNX 
F.C. 

























rT rE ES SOL 
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Mr. Scarth’s remarks on it are :— 

“This is expanded thus by Mr. Lysons :—“ Diis Manibus Oaius Calpurnius 
Receptus Sacerdos Dew Sulis, vixit annos septuaginta quinque Ca)purnia Trifosa 
Threpte conjunx faciendum curavit Mr. Hunter, in the Bath Institution Cata- 
logue, observes that Reecptus may be an appellation of Calpurnius, or it may 
signify that he was an “ admitted” priest of the goddess Sul 


Of the two interpretations, mentioned by Mr. Hunter, I prefer the 
former, scil. Receptus as a cognomen: if the latter had been 
intended, the order would probably have been Sacerdos receptus. 

The strangeness of the names of his wife might, perhaps, lead 
some to question the correctness of the reading, but on examination 
they will, I think, be found to be free from objection. According to 
my view of them, they afford evidence that the priest married a 
Greek slave, that was born and brought up in his house. TRIFOSA 
and THREPTE suggest that she was Greek, and CALPVRNIA and 
THREPTE that she had been his slave. TRIFOSA, TRYFOSA, 
TRIPHOSA and TRYPHOSA are all Latinized forms of a Greek 
female name, taken, as Sympherusa, Prepusa, Terpusa and many 
others, from the nominative singular feminine of the present participle 
active, i.e. —TRY®OQSXA or rpvdadca, from the verb rpvddw, the same 
name that is found in St. Paul’s Epist.ad Rom. xvi. 12. THREPTE, 
or TREPTE as it is otherwise written, is used as a cognomen, but as 
the female mentioned here already has one, scil. Tryphosa—I 
regard the word as standing for 6perr), the Greek term corresponding 
to the Latin rerna. 

It is scarcely necessary to add, that, according to usage, she took 
her first name Calpurnia from the nomen gentilitium of her master. 

It is worthy of observation, that two of the altars, dedicated Dea 
Suli, were erected, probably, by Greek slaves who had been manu- 
mitted, viz: Aufidius Lemnus*, (Lemnius?) and Aufidius Eutuches 
(Butyches?). These liberti took their names Aufidius from their 
master, Marcuse Aufidius Marimus, who is mentioned in each of the 
inscriptions, retaining, according to usage, as cognomina, their servile 
appellations—Lemnus (or Lemnius ?), probably from his birth-piace 
Lemnos in the Egean, and Eutyches, from évrvyys, lucky. It is well 
known that some slaves were called after their birth-place ¢. gr. 
Syrus, Geta, Cappadoz, §c.; and others, from reputed or real char- 
acteristics. Mr. Warner’s supposition (as noticed by Mr. Scarth) that 


* In Mommsen's Jnscript. Neapol. n. 4333, we have LEMNIVS LIBERTVS 

















= 
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“the name EVTVCHES is EIVS ADOPTATVS HERES” is unin- 
telligible. If his meaning be that the name implies that he was “ the 
adopted heir of his master,” there is not the slightest foundation for the 
supposition, either in the name or in the inscription. Mr. Warner 
with equally little reason supposes the two altars to have been erected 
by the same freedman. Mr, Hunter and Mr. Scarth infer from the 
name CALPVRNIVS the rank of this priest as ‘‘a member of the noble 
Calpurnian family.” To me there seems to be no ground for this infer- 
ence ; indeed, so far as we know, he may have derived this name, as a 
libertus, from the nomen gentilitium of his master. As to his con- 
nection with Quintus Calpurnius Concessinius, “legate in Britain under 
Caracalla,” it is sufficient to observe, that there was no person of that 
name who is known to have held the office of legate. Mr. Wright, 
(Celt, Roman, and Saxon, p. 358), mentions an individual with the 
first two of these names as a governor of Britain, ‘‘ believed to be of 
the age of Commodus,” but this statement is erroneous. The only 
Quintus Calpurnius Concessinius, known in inscriptions found in 
Britain, was a prafectus equitum: Vide Horsley, Brit. Rom., North- 


umberland, cviii, and art. 9 of my notes. 


55. Since the publication of Part VI., I have had the opportunity 
of perusing extracts of letters from the late Sir 8. Rush Meyrick to 
the late Samuel Lysons, Esq., and from the late Sir Wm. Drummond 
to the late Rev. Danl. Lysons, on the subject of the God Nodons or 
Nodens. Sir Samuel Meyrick was of opinion that “ Deus Nodens 
‘seems to be Romanised British, which correctly written in its original 
“language would be Deus Noddyns, i.¢., the god of the abyss, or it 
“may be ‘God the preserver,’ from the verb noddi, to preserve, both 
“words being derived from Nawdd which signifies ‘ protection.’ I 
“ think the latter translation best expresses the idea of Silvianus, and it 
“exactly answers to another epithet of the British deity, as mentioned 
“on an altar in Camden, found at Wigton, in Cumberland (Gough’s 
“ Edit. iii. p. 172)—DEO CEADIO, &c. 

“Instead of Ceadio Camden writes Ceaico, but as in numerous in- 
“stances he puts TEO for DEO, and such like, I think he may be 
“* presumed to have mistaken the d for ani. Duw Ceidiaw is ‘God the 
“ preserver.’”’ There are but few, I think, who will view this etymology 
with any favour. Sir Wm. Drummond in his first letter on this 
subject takes the same view as chat which I expressed in article 34, and 
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cites almost the same passages in illustration. Subsequently, however, 
whilst retaining the opinion that the Nodinas of Varro, otherwise the 
Nodutus of St. Augustine and Arnobius, was originally the same 
deity as the Nodens of the inscription, he identifies him with Aiscula- 
pius, “The emblems,’ “he remarks, “said to have been found 
“ along with the inscription, serpents, cocks, and dogs, seem strongly to 
“ confirm, nay, even to prove, the truth of this supposition’’ [originally 
advanced by Mr. Bathurst, that the deity in question could be no other 
than Asculapius}. This leads him to search for another etymology 
for the name of the god as given in the inscriptions, and, with the 
help of certain peculiarities of the Etruscan language and letters, to 
which he believes the Latin ‘‘ bore a considerable resemblance until 
about the Sth century after the foundation of Rome,” and the further 
aid of the fact, that the worship of Asculapius was introduced into 
Rome about that period, scil. 461, A. U. C.; he arrives at the con- 
clusion that Nodens or Nodons is a corruption of Nodunos, i.e., 
veduvos, alleriator of pain, than which “ no name or epithet was more 
likely to be given by the Greeks to Esculapius, who was supposed to 
be the inventor of medicine, and to whose salutary influence was 
ascribed the restoration of health.’ Of this theory it seems unneces- 
sary to say more than that there is no authority for the application 
of the epithet vodwvos to Zsculapius. and that there is no ground for 
questioning the received opinion, that the deity Nodutus, or Nodinus, 
derived his name fram his office of presiding over the nodi. Any 
doubts, however, which I had as to the influence which Nodons was 
believed to possess over human health, have been removed by a notice 
of the site of the deity’s temple in “ The Proceedings of the Arch- 
@ological Institute, Bristol, 1851.’ Ina paper on “ the British and 
Roman Roads communicating with Caerwent,”” Dr. Ormerod observes : 
* Between the Town of Lydney and Ailburton, it [the road) appears 
next as a hollow way between the present road and the hills on the 
right crowned with two Roman camps, of which one contaias the 
remains of the once splendid temple dedicated to a deity of supposed 
sanitary powers, and is most rich in antiquities.” 

To this is subjoined the following note :— 

“Within the greater camp, when excavated under directions of its owner, 
the late Rt. Hon. Chas. Bathurst, were discovered the foundation walls of an 
irregular quadrangle, the sides of which average severally about 200 feet, exclu- 


sive of a range of offices along the N. W. side, and of a Palatial fabric on its 
upper or N. E. side. 
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“This fabric, once, possibly, the residence of Flavius Senilis, hereafter men- 
tioned, had a portico along its west front, and an open court in the centre, 
surrounded by corridors, in which, and in various other apartments, tesselated 
pavements occurred. This building measured about 150 by 135 feet. 

“On the north side of this building, separated from it by an open space, were 
baths and Hypocausts, with a detached building measuring about 125 feet in 
length by 70 in greatest breadth 

“Near the centre of the principal quadrangle was (as is supposed) the temple 
of the tutelary deity, the “ TEMPLUM NODENTIS,” mentioned in the Inscription 
below. It was about 95 feet long by 75 broad, and in it were three tesselated 
pavementa,the largest having the name of the erector (as in IV.) placed over a 
fanciful border representing the twisted bodies of salmons, the fish of the 
Severn 

“The whole was excavated under the direction of its late owner, the relics 
and coins carefully preserved, plans and drawings taken, and a series of engrav- 
ings (of very limited number) executed, in which were eleven tesselated pave- 
ments. All was then covered again for preservation. Among the relics are coins 
to the time of Allectus inclusive, a statuette, votive offerings of limbs supposed to 
be acknowledgments of the sanitary powers of Nodens or Nodons, and three 
votive inscriptions given below, together with the inscription in the Temple. 
No. ITI. has been printed by Lysons, the others are not known to have been pub- 
lished, and are given with their errors of grammar and spelling 

I D.M.NODONTI 
" 1.L. BLANDINVS 
ARMATVRA 
V.8SLM 





Il PECTILLVS 
VOTUM. QVOD 
PROMISSIT 
DEO. NVDENTE 
M. DEDIT 


Ul DIVO 
NODENTI. SILVIANVS 
ANILVM. PERDEDIT 
DEMEDIAM. PARTEM 
DONAVIT. NODENTI 
INTERQVIBVS. NOMEN 
SENICIANI. NOLLIS 
PERMITTAS. SANITA—— 
TEM. DONEC . PERFERAT 
VSQVE.TEMPLVM . NO—— 
DENTIS. 
IV. Imperfect, but {the seeming number of the deficient letters is shown by 
points, as follows : 
D.A...FLAVIUS . SENILIS. PR.REL. EX .STEPIBVS 
POSSUIT O....ANTE. VICTORINO .INTER...ATE.” 
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From these statements, it may, I think, be reasonably inferred, that 
this temple was the resort of persons seeking relief from sickness, 
and that the cocks, serpents, and dogs, as well as the limbs found 
there, were votive offerings of those who gratefully acknowledged the 
Sanatory powers of the deity worshipped in the place. 

The circumstance that limbs were offered, leads to the conjecture 
that the diseases cured here were such as affect these portions of the 
body, perhaps rheumatism and gout, the influence of which is felt in 
the joints, the nodi, whence we find nodosa cheragra, or podagra. 
And this further suggests the query,—whether the same deity pre- 
sided over vegetable and animal nodi? But—to turn from mere con- 
jecture to something more certain—the inscriptions, marked I. II. 
and III. are the same as those which formed the subjects of my 
articles 35, 36, and 37. 

The only thing worth noticing regarding them is, that, as given 
by Dr. Ormerod 
are, however, of no importance ; but u. IV. is particularly deserving 


, they present one or two different readings. They 
of attention, The beginning is unfortunately so imperfect, that I 
can offer no explanation which satisfies me. If the D be regarded as 
standing for Deo or Dei, it is not easy to find a suitable word or 
abbreviation of four* letters, commencing with A. Aram (or 
Adem /) seems the most plausible. It is possible that D. A. 

may be prenomina of Flavius Senilis, scil. Decimus Aulus, the A 
and V being ligulate. The abbreviations PR* REL~ are also doubt- 
ful, from the want of authority. It seems probable to me, however, 
that they stand for PR[ETIO)}+t REL{ ATO), the cost {of the struc- 
ture or altar} having been obtained ex stipibus, i.e. the small pieces 
of money offered by the votaries of the god, either voluntarily or 
at the solicitation of the priests, who, like others of their order, 


“e 


during a portion of the day,—“ post templi apertionem stipes emen- 


dicabant.”” The portion of the inscription—ezr stepibus [stipibus |} 


possuit | posuit |--may be well illustrated by an inscription to Mercurius 


Augustus, found at Yverdun, in Switzerland, Orelli, n. 348. 
DONA VENIBVNT 
AD ORNAMENTA EILVS 
ET EX STIPIBVS 
PONENTVR: 





* This limitation excludes the conjectures, otherwise plausible, AGREST’ or AGRIC * 
+ The following may also be suggested : pr[sses), pr{wsul), or prjefectus) re!(igionis), 
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This I interpret as meaning that the gifts offered to Mercury, whose 
statue is referred to in the preceding portion of the inscription, shall 
be sold to purchase decorations, and the cost of putting them up shall 
be defrayed from the money-offerings, or what we may call penny 
contributions. 

O. ANTE + VICTORINO: INTER ATE: I regard as 
standing for OP CVRANTE « VICTORINO: INTERAMNATE, 
i.e. Opus curante Victorino Interamnate, Victorinus, an Interamnian, 
(i.e. as I understand it, a native of the country between the rivers 
Wye and Severn), directing the work. 

The word INTER . ATE seems to me to explain INTER, in 
line six of the third inscription, about the meaning of which I ex- 
pressed doubts in my former article on the subject. 1 now regard it 
as an abbreviation of INTERAMNATI, an epithet given to Nodon, 
from the situation of his temple and the position of the district in which 
he was specially worshipped, i.e. NODENTI* INTERAMNATI ; as 
we find Hercules Tiburtinus, Juno Albana, Jupiter Poeninus, Apollo 
Actiacus, &c. 


I avail myself of this opportunity to add what I inadvertently 


omitted mentioning in my former article, that I trace the use of a 
tablet of lead for this inscription to the fact, that this material was 
used in recording execrations and for magical defiziones. Thus in 
Tacitus, Ann. ii. 69,—nomen Germanici plumbeis tabulis insculptum, 
is noticed amongst the maleficia quis creditur animas numinibue in- 
Sernis sacrari; and Dio Cassius (Ivii. 18), whilst telling the same story 
of Piso’s machinations against the life of Germanicus, says: éAacpol 
pori(Bduwr dpas twas pera rov dvdparos abrov Eyovres. 

56. The principal remains of Roman metallurgy in Britain are 
blocks of lead, presenting an appearance of which a good idea may be 
formed from the subjoined wood-cut.* 

















(Weight, nearly 1561bs.; upper, or larger, surface, 24in. by 5in.; inscribed 
surface, 2lin. by 3}in.; thickness, 5in.) 


* Copied from a wood-cut, in Journal Arch. A*soc., vol. v., illustrating an article, by Mr. 
C. Reach Smith, which coutains much valuable iuformation relative to these blocks. 
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Mr. Albert Way, in an excellent article (Jowrnal of Archeological 
Insti‘ute, 1859, n. 61), has carefully collected the scattered notices of 
all the relics of this class, which have at various times been found in 
Britain, and has thus produced a valuable précis of almost all that is 
known on the subject. 

The blocks, or “ pigs,’’ according to the information given in that 
article, present the following varieties of inscription : 

(1) BRITANNIC**AVG II. (a) 
(2) TI-CLAVDIUS -CAESAR: AVG: P+ M- TRIB: P- VIII: IMP- 
XVI-DE~ BRITAN. (8) 
(3) TI: CL: TR: LVT- BR: EX: ARG. (c) 
(4) NERONIS AVG: EX KIAN IIII COS BRIT. (@) 
(5) IMP: VESP- V::T- IMP- IIL: COS. (e) 
(6) IMP: VESP: VII: T -IMP- V- OOS. (/) 
(7) IMP*+ DOMIT: AVG: GER: DE 
CEANG. (g) 

(8) IMP’ CAES : DOMITIANO: AVG: COS: VIL. (4) 

(9) CAESAR ***** VADON, (i) 

(10) IMP-CAES- HADRIANI: AVG: MET: LVT. (&) 
(11) IMP HADRIANI- AVG. (J) 

(12) IMP-DVOR AVG ANTONINI 

ET VERI ARMENIACORVM. (m) 

(13) L: ARVCONI: VERECVNDI : METAL: LVTVD. (n) 
(14) C’IVL+ PROTI- BRIT: LVT - EX: ARG. (0) 


It is plain, on inspection, that the simplest of these are nn. (2), 
(5), (6), (8), (11), and (12). We shall therefore take these up first, 
and then proceed to the more obscure. 








(a) Found on Blackdown Range, Mendip Hills, Somerset. 

(6) Found near Wokeyhole, Somerset 

(c) Found at Matlock, Derbyshire; also in Pulborough, Sussex. 

(d) Pound near Stockbridge, Hants 

(*) Pound about a mile from Chester, on the road to London. 

(S) Found at Hints, Staffordshire ; also on the coast of Cheshire 

(g) Pound on the coast of Cheshire. 

(A) Found about eight miles from Ripley, in Yorkshire. 

(¢) Found near Common Hall Street, Chester. 

(*) Found near Matlock, Derbyshire. 

(D) Found about ten miles from Shrewsbury, Shropshire ; also about seven miles north of 
Bishop's Castle, Salop ; also about four and a half miles from Montgomery, Shrop- 
shire; also near Sydney Buildings, Bath. 

(m) Found at Bruton, Somerset 

(n) Found upon Matlock Moor, Derbyshire. 

(o) Found about six miles from Mansfield, Nottinghamsbire. 
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(2) Tifberius}] Claudius Ceesar Aug/{ustus) P{ontifex] M{aximus] 
Trib[unitia] Pot[estate} viii. Imp[erator] xvi. de Britan[nis). 

The date is a.p.49. 

Following Mr. Way, I have regarded the object of lead, bearing 
this inscription, as a pig. Leland, Collect. Assert. Artur. v., p- 45, 
describes it as tropha@um ea oblonga plumbi tabula. Similarly Camden, 
i., p. 82, (Gough's edit.) but Gough, p. 104, applies the term “ pig” 
to it. In the Monum. ist. Brit. it is called Jamina. The learned 
author of the Historical Ethnology of Britain, Cran. Brit., Dec. iii., 
chap. V., p. 101, speaks of it as “‘ often described as a pig, but really 
an oblong plate, ‘oblonga plumbi tabula,” and part, probably, of a 
trophy.’ It is plain from the context of the passage in which Leland 
mentions it that it was not a /amina or sheet, for just before noticing 
it he more than once mentions /amine plumbea, but in describing it 
substitutes, for lamina, tabula, the difference being, as I understand, 
that the latter was thicker. 

Mr. Way (p. 22) speaks of these objects generally as “the massa 
plumbi, "EAacpoi podiBdwor of Dion, in the mediaeval times termed 
tabula.’ The passage in Dion, referred to by Mr. W., is the same that 
I have cited on page 15, and there can, I think, be but little doubt 
that the éAacpoi mentioned there, were what the ancient Romans 
called tabula. 

The idea of its being a trophy was, I conceive, suggested by the 
name being in the nominative, and by the use of the preposition de 
which seems to denote that the object was not an article of com- 
merce or of tribute, but of spoil; thus Virgil, dn. ili., 288, Aneas 
hac de Danais victoribus arma This supposition derives support 
from the use of the same formula—de Britannis—on the coins of Clau- 
dius of the years 46 and 49, A. D., which also bear on the reverse 
a triumphal arch surmounted by an equestrian statue between two 
trophies. The first issue of these coins was most probably to com- 
memorate the completion of the triumphal arch decreed for his tri- 
umph over the Britons in A. D. 44, and the second, which bears the 
same legend as this object of lead, was in honor of his enlargement 
of the pomeerium in A. D. 49. It seems no improbable supposi- 
tion, that objects of lead were prepared in Britain to grace the tri- 


umphal procession on the first occasion and some pageant on the 


second. It is possible, too, that the word tropaum may correctly 


designate one of these objects, as a trophy won from conquered ene- 
Vou. VI. QF 
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mies, or as intended to form® part of a trophy. Even with these 
admissions, however, it may have been “a pig,” for the block, as well 
as the plate, seems appropriate for the purpose. On the whole, I am 
inclined to think that it was of the same class of leaden objects as 
that bearing the inscription IMP DOMIT: AVG: GER: DE CEANG. 
If this be, as seems to be universally admitted, ‘‘a pig,’’ then it is 
probable that the other of Claudius DE BRITAN~ was the same. 
Leland seems to have applied the term tabula to one of those objects 
which others after his time called masse. 


(5) Imp[eratore}] Vesp[asiano) v. T[ito] Imp({eratore] iii. Con] 


s{ulibus}. 

The date is a.p. 74.t 

(6) Imp[eratore] Vesp[asiano} vii. T[ito] Imp{eratore) v. Co[n] 
s(ulibus]. 

The date is a.p. 76.3 

(8) Imp[eratore ] Ces{are] Domitiano Aug{usto] Co[{n] s{ule] vii. 

The date is a.p. 81, and refers to the last three months and a half 
of the year, for Titus died on the 13th of September. 

On the side of one of the blocks, bearing this inscription, the let- 
ters BRIG: are found, which have been interpreted very probably as 
referring to the Brigantes, in whose territories the lead was produced. 

(11) Imp[eratoris] Hadriani Aug{usti]. 

The date is a.p. 117—138. 

(12) Imp[eratorum} duor{um] Aug(ustorum}] Antonini et Veri 
Armeniacorum 

The date is a.p. 164—169.9 ‘ 

We shall now take up n. (7), as there is but one word in it the in- 
terpretation of which is obscure. It may be read thus: Imp[erator] 
Domit[ianus } Aug{ustus] Ger[manicus] de Ceang{is]. 


* There is « passage in Statius, Sile. iv. 3, which at first sight seems to support this sup- 
position, scil. 
“ Hujus janua, prosperumque limen 
Arcus, beliigert Ducis trophais 
Bt totis Ligurum nitens metallis.” 
Statius, however, both here and elsewhere, uses metaila in the sense of “slabe of marble.” 
+ Mr. Way, in the heading of his notice of this pig, assigns it to the right date, but in 
advertently gives “ Vesrasian, third Consulate ;” instead of “ Vespastan, fifth Consulate, 
and Titvs, third Consulate.” 
+ In the heading of Mr. Way’s notice of this pig also, there is a similar slip. Instead of 
“ VesPastan, fifth Consulate,” as given, he intended “ Vesrasian, seventh Consulate, and 
Titvs, fifth Consulate.” 
§ Mr. Way gives as the date 163—169. This is correct, so far as it relates to Verus; but 
Antoninus did not take the title Adrmeniacus until 164, and here the epithet is applied to 
both 
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The date is a.p. 84—96.* 

The Ceangi mentioned here, and also in the inscriptions on the 
sides of the blocks bearing nn. (5) and (6), seem to be the same as 
the Cangi of Tacitus, Ann. xii. 32: ductus in Cangos exercitus. 
Different opinions have been formed relative to their position. Cam- 
den (Gough's Edition, i. 82), Gibson, Gough, and the author of the 
Index of the Monum. Hist. Brit. place them in Somersetshire. 
Camden subsequently (iii. 45) altered his opinion, and was inclined to 
place them in Cheshire. Thus also Latham (Smith's Dic. Gr. and 
Rom. Geogr.) regards “ North Wales as a likelier locality’ than 
Somerset. In this opinion I concur. The position suits better the 
description of Tacitus—jam ventum haud procul mari quod Hiber- 
niam insulam aspectat. It accords also with the situation of Canca- 
norum (or Ganganorum) Promontorium of Ptolemy, and Flintshire, in 
which and the adjoining counties of Cheshire and Denbighshire, I 
would place them, was probably even then noted for its lead-mines, at 
present the most productive in the island. 

Horsley and the author of the Index Monum. Hist. Brit., identify 
the Cancanorum promontorium as Brachypult point, in Carnarvon- 
shire, which suggests that the Cangi may have occupied that county 
also. 1 am inclined to suggest Great Orme’s Head. 

As it is most probable that Domitian did not receive the title 
Germanicus until 84 a.p., we may take this date for this inscription : 
and it seems no improbable supposition that this was one of a set of 
blocks prepared for transmission to Rome, with a view to being ex- 
hibited at his triumph, which took place in that year. It will be 
remembered that, on Domitian’s accession, Agricola was pursuing his 
successful career in Britain, and that 84 a.p. was the year of his 
seventh campaign. 

We shall now take up the remaining inscriptions. Of these, nn. (1) 
and (9) are imperfect ; and the difficulties in interpreting the others 
arise from LVT - in nn, (3), (10), and (14); MET: LVT: in n, (10), 
and METAL LVYTVD: in n. (13); EX + ARG-> in nn. (3) and (14); 
and TR and BR* in n. (31). As various explanations have been 


given of these abbreviations, we shall first investigate their meaning, 
and then proceed to the inscriptions themselves. 


* Mr. Way cives as the date 81—96; but Domitian did not obtain the title Germanicus 
until efter his reputed victory over the Catti, in the close of 83 or the beginning of 84 
BEckhel, Doct. num. vet. vi. p. 396, has sufficiently refuted the notion that Domitian assumed 
this title on his accession. 
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ILLUSTRATIVE EXAMPLES OF SOME MODIFYING ELE- 
MENTS AFFECTING THE ETHNIC SIGNIFICANCE OF 
PECULIAR FORMS OF THE HUMAN SKULL 


BY DANIFL WILSON, LL.D., 


FROFRSSOR OF HISTORY AND ENGLISH LITERATUR, UNIVERSITY COLLEGR, TOROETO 


The antiquity and wide geographical diffusion of the practice of 
cranial deformation on the American contine nt, have tended in some 
degree to divert the attention of craniologists from causes, some, 
at least, of the operations of which have been long recognised in 
other departments of natural history The paleontologist is familiar 
with the occurrence of skulls distorted or complet ly flattened, and 


even with solid bones and shells greatly changed in form by com- 


pression It was due to such compression transforming the skull of 
a fossil batrachian into some rude resemblance of the human cranium, 
that the famous ( yptobranchus Neheuchzeri, found in a quarry at 
(Eningen in 1725, was announced to the world in M. Scheuchzer's 
“ Homo diluvii teatia et theoa p s,’ asthe remains of one of the sinful 
antediluvians who penshed in the Noahi deluge! In some of 


such examples, the paleont jogist looks in reality only on the cast 


of the ancient bone or shell, compressed along with its matrix, pro- 


bably at date long subsequent to its original deposition. But in 
the following examples of similar changes affecting the human skill 
it will be seen that the distortion by which the crania now referred 
to have acquired their abnormal shapes, must have taken place at no 
long period s ibseque nt to inhumation, while the animal matter still 
remained in such abundance as to preserve the flex bility of the bones: 
and even in some cases when e soft tissues still existed to resist the 
fracture consequent on the pressure of the superimposed weight of 
earth or stone 

In the Museun n I oronto a female skull is now 
pre served, recovered I { t naial im ery on the 
Georgian Bay. It ma vy col rolongation of the 
occiput, and is essentially a dolic! halic cranium ; but the natural 


excess in the longitudinal dian i" ’ aggerated by great 


ateral compression, under which the left parietal and temporal bones, 
| | 


aft eing depressed and flattened, have at length partially vielded at 


the squamous suture The head appears to have lain on the left side, 
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and to have been subjected to slow continuous pressure which modified 
the contour of the lower side before the bones gave way at the suture. 


The measurements of this skull are : 


Longitudinal diameter , -» 40 
Parietal diameter eave ;, 4. 95 
Frontal diameter 
Vertical diameter oe 5. 85 
Intermastoid arch ' 13. 30 
Occipito-frontal arch gtd 14. 00 
Horizontal circumference . . 20. 00 


In an interesting paper on “ Aboriginal Antiquities recently disco- 
vered in the Island of Montreal,”’ published by Dr. Dawson in the 
* Canadian Naturalist,’ he has given a description of one female and 
two male skulls, found along with many human bones, at the base of 
the Montreal Mountain, on a site which he identifies with much proba- 
bility, as that of the ancient Hochelaga, an Indian Village visited by 
Cartier in 1535; and which he assigns on less satisfactory evidence 
to an Algonquin tribe. Since the publication of that paper, my atten- 
tion has been directed by Dr. Dawson to two other skulls, a male and 
female, discovered on the same spot, both of which are now in the 
Museum of McGill College, Montreal. One of these furnishes a still 
more striking example of a cranium greatly altered from its original 
shape subsequent to interment. It is the skull of a man about forty 
years of age, approximating to the common proportions of the Iro- 
quois and Algonquin cranium, but with very marked lateral distortion, 
accompanied with flattening on the left, and bulging out on the right 
side. There is also an abnormal configuration of the occiput, suggestive 
at first sight, of the effects produced by the familiar native process of 
artificial malformation. This tends to add, in no slight degree, to the 
interest which attaches to the investigation of such illustrations of 
abnormal craniology; as the occurrence of well established examples of 
posthumous deformation among crania purposely modified by artificial 
means exhibits in a striking manner the peculiar difficulties which 
complicate the investigations of the naturalist when dealing with man, 


The evidence which places beyond doubt the posthumous origin of the 
distortion in this Hochelaga skull is of the same nature as that which 
has already been accepted in relation to an example recovered from an 
Anglo-Saxon cemetery at Stone, in Buckinghamshire. The forehead is 
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flattened and greatly depressed on the right side, and this recedes so far, 
owing to the distortion of the whole cranium, that the right external 
angular process of the frontal bone is nearly an inch behind that of 
the left side. The skull recedes proportionally on the same side through- 
out, with considerable lateral development at the parietal protuberance, 
and irregular posterior projection on the right side of the occiput. 
The right superior maxillary and malar bones are detached from the 
calvarium, but the nasal bones and the left maxillary remain in situ, 
exhibiting, in the former, evidence of the well developed and prominent 
nose characteristic of Indian physiognomy. The bones of the calva- 
rium, with one slight exception, have retained their coherence, not- 
withstanding the great distortion to which it has been subjected, 
though in this example ossification has not begun at any of the 
sutures. The exception referred to is in the left temporal bone, 
which is so far partially displaced as to have detached the upper edge 
of the squamous suture. Part also of the base of the skull is wanting. 

The posthumous origin of the distortion of this skull is proved 
beyond dispute on replacing the condiles of the lower jaw in apposi- 
tion with the glenoid cavities, when it is found that, instead of the 
front teeth meeting the corresponding ones of the upper maxillary, 
the lower right and left incisors both impinge on the first right canine 
tooth, and the remaining teeth are thereby so displaced from their 
normal relation to those of the upper jaw, as to preclude the possi- 
bility of their answering the purpose of mastication—which their 
worn condition proves them to have done,—had they occupied the 
same relative position during life. 

The extreme distortion which this skull has undergone is still more 
apparent when looking on it at its base. The bone has been fractured, 
and portions of it have become detached under the pressure, while 
the mastoid processes are twisted obliquely, so that the left one is 
upward of an inch in advance of the right. 


The circumstances under which this Indian skull was found tend to 


throw some light on the probable process by which its posthumous 


malformation was effected. It was covered by little more than two 
feet of soil, the pressure of which was in itself insufficient to have oc- 
casioned the change of form. The skull, moreover, was entirely filled 
with the fine sand in which it was embedded. If, therefore, we con- 
ceive of the body lying interred under this slight covering of soil 
until all the tissues and brain had disappeared, and the infiltration of 
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fine sand had filled up the hollow brain-case; and then, while the 
bones were still replete with animal matter, and softened by being 
filled with moist sand and embedded in the same, if some considerable 
additional pressure, such as the erection of a heavy structure, or the 
sudden accumulation of any weighty mass, took place over the grave, 
the internal sand would present sufficient resistance to the superin- 
cumbent weight, applied by nearly equal pressure on all sides, to 
prevent the crushing of the skull or the disruption of the bones, while 
these would readily yield to compression of the mass as a whole. The 
skull would thereby be subjected to a process in some degree analo- 
gous to that by which the abnormal developments of the Flathead 
crania are effected during infancy, involving as it does, great relative 
displacement of the cerebral mass, but little or no diminution of the 
internal capacity. The discovery of numerous traces of domestic 
pottery, pipes, stone implements and weapons in the same locality, 
furnishes abundant proof that it was the site of the Indian village as 
well as the cemetery, and thereby demonstrates the probability of the 
erection of such a structure, or the accumulation of some ponderous 
mass over the grave, at a period so near to that of the original inter- 
ment, as would abundantly suffice to produce the change of form 
described. To some such causes similar examples of posthumous 
cranial malformation must be ascribed; as they are so entirely excep- 
tional as to preclude the idea of their resulting from the mere pressure 
of the ordinary superincumbent mass of earth. 

Another skull found in the same ancient Indian cemetery, appa- 
rently that of a female. and now in the collection of M. Guilbault, of 
Montreal, has also the appearance of having been modified in form by 
artificial means, whether posthumous or otherwise. The supercilliary 
ridges are prominent, the frontal bone is receding, but convex, and 
the occipital bone has considerable posterior projection, which is ren- 
dered the more prominent by a general flattening of the coronal re- 
gion, and a very marked depression immediately over the lambdoidal 
suture, probably the result of unequal posthumous compression. The 
abnormal conformation of this skull is shown in the proportions of the 
intermastoid arch, which measures only 11.75, while the normal mean, 
so far as ascertained by me from measurements of thirty-three examples 
of Algonquin crania is 14.34, and of thirty-six examples of Huron 
crania is 14.70. 


The great importance now justly attached to the form and relative 
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proportions of the human skull, as elements of classification in physical 
ethnology, confers a new significance on all external forces affecting 
its normal ethnic condition. Influences artificially superinduced 
upon those conditions which, in relation to all other animals, 
would be regarded as their natural state, tend greatly to complicate 
that novel department of Natural History which deals with man as its 
peculiar subject ; and in no respect is this more apparent than in the 
form of the human head. It is man’s normal condition to be sub- 
jected to many artificial influences ; and this fact must never be lost 
sight of by the ethnologist. In the rudest stage of savage life, which 
is sometimes, on very questionable grounds, characterised as a state of 
nature, man clothes and houses himself, makes and uses weapons and 
tools, and subjects his infant offspring to many influences dependent 
upon hereditary custom, taste, or superstitious obligations. All those 
tend to leave permanent results stamped on the individual, and 
when universally practised, confer on the tribe or nation some arti- 
ficial ethnological characteristics which are nevertheless as essentially 
foreign to any distinctive innate peculiarity, as tatooing, circumcision, 
or other similar operation admitting of universal application. The 
naturalist has to deal with nothing analogous to this among the most 
ingenious and constructive of the lower animals. 


Diverse physical characteristics have been noted among the various 
tribes of mankind, but concurrent opinion points to the head and fase 
as embodying the most discriminating tests of ethnic variety. Yet these 
are the very features most affected by artificial appliances. Tatooing, 
nose, lip, and ear piercing ; filing, staining, and extracting the teeth ; 
staining the eyelids, shaving and plucking the head and beard, all 
effect important changes on the physiognomy. Nor is the head more 
constant in its proportions. Undesignedly and with deliberate pur- 
pose alike, artificial means tend to modify the shape of the human 
skull, and so to introduce elements of confusion and error into any 
system of classification based on cranial conformation, in which such 
sources of change are overlooked. In one respect, however the 
American ethnologist might seem to incur little risk of such oversight. 
The barbarous custom of giving artificial forms to the skull is 
practised as sedulously at the present day among the Flathead tribes 
of the Pacific, as by the Peruvians before the conquest of Pizarro, or on 
the shores of the Euxine among the Scythian Macrocephali in the 
days of Hippocrates. The effects resulting from this practice have 
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accordingly assumed a prominent place among the phenomena spe- 
cially distinctive of American ethnology. But, on this very account, 
such artificial cranial distortion, especially among ancient and modern 
American tribes, now receives so much attention from the craniologist, 
that we are apt not only to forget how entirely this barbarous practice 
had been lost sight of until the recent revival of the subject, as one 
necessarily involved in determining the true significance of generic 
forms of the human head in the deductions of physical ethnology ; 
but also to ignore all other causes tending to produce corresponding 
results. 

The possibility of artificial modifications of the form of the human 
skull, after having been denied by Sabatier, Camper, and Artaud, was 
reasserted in strong terms by Blumenbach, when describing a flattened 
Charib skull brought from the island of St. Vincents. Nevertheless 
opinions oscillated with varying uncertainty on this disputed question ; 
and even after the publication of Dr. Morton's Crania Americana had 
furnished a complete history of the practice, and abundant illustrations 
of its results, the artificial origin of such cranial malformation was 
still denied by eminent anatomists and physiologists. The celebrated 
anatomist, Tiedmann, after careful inspection of the distorted skulls 
brought by Mr. Pentland from the ancient sepulchres of Titicaca in 


Peru, still maintained that their singular forms were entirely due to 


natural causes ; and this idea appeared to receive remarkable confirma- 
tion from opinions published by Dr. Tschudi, after personal examination 
of numerous skulls and mummies exhumed during his travels in Peru, 
Without denying that some of the peculiarities of cranial conforma- 
tion frequently observed in skulls found in ancient Peruvian graves are 
the result of artificial deformation, purposely superinduced by band- 
aging and mechanical pressure during infancy : Dr. Tschudi maintains 
that diverse natural forms of skull pertain to different ancient races 
of Peru, and especially that one peculiar and extremely elongated form 
of head is a natural Peruvian characteristic. In confirmation of this 
he not only refers to mummies of children of less than a year old, 
belonging to the tribe of Aymaraes, exhibiting the dolichocephalic pro- 
portions observed in adult skulls : but the very same specialities which 
he had noted in adult crania of the Huancas came under his observa- 
tion in more than one mummied fcetus, which could not have been sub- 
jected to any artificial apparatus for the purpose of modifying the 
cranial coufiguratiou. in proof of this, he makes special reference to 
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a foetus in his possession found enclosed in the womb of a mummy 
discovered, in 1841, in a cave at Huichay, two leagues from Tarma, in 
Peru. Professor D’Outrepont, an experienced obstetrician, deter- 
mined the age of the foetus at about seven months; and Dr. Tschudi 
refers to his illustrative drawing of it as affording interesting and con- 
clusive proof, in opposition to opinions advanced by the advocates of 
mechanical pressure as the sole cause of the remarkable cranial forms 
recovered from Peruvian sepulchres. Similar proofs are also stated 
by him to be furnished by another mummy, preserved under the direc- 
tion of Don Mariano Edward de Rivero, in the National Museum at 
Lima. The heads exhibit a flattened, receding forehead, and a re- 
markable posterior elongation ; and these characteristics are no less 
markedly noticeable in another example, from the same Lima collection, 
figured by Dr. Tschudi in his “ Antigiiedades Peruanas,” of amummied 
child of the Opas Indians. Its form, as shewn both in profile and verti- 


cal view, is only comparable to the most depressed skulls of the Chinouk 


Indians ; while in the vertical or front view, it is seen to be exceedingly 


unsymmetrical. The right side is considerably in excess of the left, 
as is frequently the case in the elongated skulls of the Flatheads of 
Oregon and British Columbia; and to those familiar with the irregu- 
lar development of artificially compressed heads, the idea of mecha- 
nical pressure is at once suggested as the cause of some of the peculiar 
cranial characteristics of this Lima mummy. 

There is conélusive evidence, I conceive, to prove that there were 
essentially distinct dolichocephalic and brachycephalic tribes among 
the ancient Peruvians ; and that a markedly elongated head was com- 
mon, apart from any artificial anterior depression and abnormal 
elongation to which it was frequently subjected. This question has 
been discussed, with varying results, in more than one of Dr. Morton’s 
papers, though latterly he appears to have rejected the idea of two 
or more distinct cranial types, in favour of his theoretical unity of the 
American race. I have been confirmed in the belief in the existence of 
such essentially diverse South American cranial types after examining 
numerous Peruvian crania, including those of the Morton Collection, 
along with later additions, in the cabinet of the Academy of Natural 
Sciences at Philadelphia ; and especially from recent careful study of a 
collection of Peruvian mumn ies and skulls, including both normal and 
compressed dolichocephalic crania, brought from ancient cemeteries of 
South America, by Mr. John H. Blake, and now preserved in his col- 
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lectionat Boston, along with other interesting illustrations of the ancient 
arts and customs of the Peruvians. This primary distinction in 
the forms of Peruvian crania, apart from the changes wrought on 
them by artificial means, must be borne in remembrance while estima- 
ting the bearings of such evidence as that adduced by Dr. Tschudi 
from the Opas Indian mummy ; for assuredly no conceivable amount 
of change in the progress from infancy to maturity, could convert the 
elongated head figured in Rivero and Tschudi’s Atlas, into the brachy- 
cephalic cranium frequently pertaining to the ancient Peruvian adult. 
But while evidence derived from various sources tends to confirm 
the opinion that at least two, if not three essentially distinct forms of 
head, prevailed among the ancient Peruvians, the evidence produced by 
Dr. Tschudi fails to prove that the examples referred to by him ought 
to be accepted as illustrations of a normal cranial type. 


In this as in so many other departments of Ethnology, the naturalist 
cannot be too frequently reminded that the most primitive condition 
of man’s savage life is an artificial one when compared with that of 
any of the lower animals. With man alone the osteologist finds his 
investigations complicated by altered forms produced by artificial means ; 
and under this head must be included the accidental and undesigned, 
as well asthe purposely superinduced changes effected on the human 
frame, and especially on the skull; while to causes thus operating to 
modify or counteract the normal vital functions, have to be added 
others, illustrated by the examples produced above, and clearly trace- 
able to a posthumous origin. 

The intra-uterine position of the Huichay cave fetus furnishes in- 
disputable proof that its peculiar cranial development is not due to 
art: if by this is understood the application of mechanical pressure 
with an express view to the production of such configuration ; but this 
by no means exhausts the possible sources of abnormal modification. 
It may be the undesigned result of mechanical pressure inevitable 
in the process of dessication, accompanied as it invariably was, in the 
case of Peruvian mummies, with the forcing of the body into a crouch- 
ing position, in which the legs were compressed upon the abdomen, 
and the arms folded across the chest. The naturalist who aims at 
applying the deductions of physical ethnology to the determination of 
ethnic classification, cannot content himself with accepting such osteolo- 
gical evidence as presents itself to him, in the unquestioning spirit which 
may be permissible in other branches of natural history. The most 
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anthropoid of the inferior animals has not as yet been affirmed to 
cradle, bandage, or clothe its young ; or to mummify or inter its dead. 
With rare exceptions, therefore, the comparative anatomist finds their 
skeletons in a uniform normal condition, and is justified in assigning a 
specific classification to distinctive cranial forms. But it is otherwise 
with the naturalist when he has man as the object of his study. 
Every scheme by which the ethnologist aims at systematising ethnic 
variations of cranial configuration, implies the recognition of national 
diversities in the form and proportions of the human head; but before 
attempting to determine their classification and significance, it is 
important to eliminate the various elements of extrinsic change. These 
then may be stated as follows : 

I. Undesigned changes of form superinduced in infancy by ban- 
daging or other custom of head-dress ; by the form of pillow or cradle- 
board; and by persistent adherence to any unvarying position in 


suckling and nursing. 


Il. Artificial deformation undesignedly resulting from the habitual 


carrying of burdens on the head, or by means of straps or bandages 
pressing on any part of the skull, when such is continued from early 
youth. 

III. Artificial configuration designedly resulting from the application 


of mechanical pressure in infancy. 


IV. Deformation resulting from posthumous compression, or any 


mechanical force brought into operation after death. | 


The first of those four classes has hitherto been overlooked, I 
believe ; yet several remarkable instances have come under my own 
observation ; and especially two examples of strikingly unsymmetrical 
heads, which appear to be clearly traceable to the fact that in both 
cases the mother was only able to suckle at one breast, and hence the 
infant skull while still in a soft and pliant condition, was constantly 
subjected to lateral compression only on one side. Even the persistent 
habit of carrying and laying to sleep on the same side, may permanently 
affect the form of the infant head. 

In relation to the second class, my observations have been directed 
to the heads of Scottish fishwives and porters, and to Indian squaws, 
all of whom carry heavy burdens by means of a strap over the head 
or across the forehead, and to Edinburgh bakers, who carry their 
bread-boards on the crown of the head. But it seems doubtful if 





OF PECULIAR CRANIAL FORMS. 423 


the form of the skull is ever in any materia gree affected, unless 
pressure is applied in very early life. 

The third cause of artificial configuration is now universally recog- 
nised, though it is possible that in referring to the mummy of the Opas 
child preserved in the national collection at Lima, Dr. Tschudi ignores 
results produced even by this familiar source of cranial deformation ; 
for the unsymmetrical form of the head figured by him is strongly sug- 
gestive of mechanical pressure, whether desiguedly or unde signedly ap- 
plied during life, or arising solely from the rude processes of mummifi- 
cation. But where the more general custom of inhumation prevails 
another source of undesigned and posthumous compression comes into 
play, some results of which find striking illustration in the Indian 
skulls described above. To this neglected element of error in the 
ethnic value of cranial forms, attention was first directed by Dr. Thurn- 
ham, in describing the skull of a man about sixty years of age, found, 
in 1850, at the Village of Stone, near Aylesbury, Buckinghamshire, 


along with an iron spear-head and knife, the umbo of a shield, and other 


relies clearly recognisable as of the common forms and characters per- 


taining to Anglo-Saxon pagan sepulture, This skull attracted attention 
from features of an unusual and striking character. It is marked by 
distortion not only involving the most unsymmetrical deformity,—the 
whole right side of the skull having been thrust forward, and the left 
side proportionally thrown back, with great lateral protrusion of the 
right temporal and parietal bones,—but the articulating surface of the 
right temporal bone has been forced so much in advance of the left, 
side as to render it no longer possible to replace the lower jaw, which 
retains its normal form. The remarkable distortion which this skull 
has undergone without the displacement or fracture of the bones of 
the calvarium, led at first to considerable difference of opinion as to 
the causes to which such singular malformation ought to be ascribed. 
But the impossibility of the essential vital functions of the jaws having 
been performed if the temporal bones had existed during life in the 
same unconformable relation to the lower jaw, left no room to doubt 
that the distortion had been produced subsequent to inhumation. 
Mr. J. B. Davis has accordingly devoted special consideration to the 
general subject of “‘ posthumous distortion,”’ when treating, in the 
“Crania Britannica’ of various sources of abnormal cranial conforma- 
tion; and refers to it as ‘‘another and distinct mode which will in 


future be required to be taken into consideration in all investigations 
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having reference to deformed crania.”” At the same time Mr. Davis 
accum.'«tes additional evidence in confirmation of the opinions that 
the artificial distortion of the human head is by no means limited 
to the savage tribes of the New World; and discusses not only its 
practice among the ancient Macrocephali, including the received 
theory of Hippocrates that such artificial forms may be at length per- 
petuated by natural generation ; but also “the extraordinary fact that 
the practice of distorting the skull in infancy is not yet extinct even 
in Europe.” To this curious inquiry the attention of some of the 
distinguished Physiologists and Anatomists of France has been directed, 
and the result of the combined observations of MM. Foville and 
Gosse, along with those of M. Lunier, is to satisfy them that in 
different Departments of France, the practice of applying constricting 
coverings and bandages to the heads of infants still prevails ; and that 
certain diversities of cranial configuration in some of the Provinces, 
and especially in Normandy, Gascony, Limousin and Brittany, are 
traceable to prevalent modes of infantile head-dress. It detracts 
considerably from the force of such conclusions, that the most re- 
markable examples produced by Dr. Foville, are derived from inmates 
of lunatic asylums; whereas the result of numerous independent 
observations on the Flathead tribes of the Pacific tends to prove that 
whatever may be the increase of mortality in infancy, produced by the 
barbarous practice of cranial deformation, the adults exhibit no mental 
inferiority to other Indians. On the contrary they are objects of dread 
to the neighbouring tribes among whom no such practice prevails, 
enslaving them, and retaining them in degrading servitude, while they 
rigorously exclude their slaves from the privilege of distorting the 
heads of their offspring ; so that the normal head is with them the 
badge of servile inferiority. Mr. Davis has figured a distorted skull 
of an aged French woman in his collection, believed to have been the 
inmate of a lunatic asylum in one of the Southern Departments of 
France. It is produced in illustration of the most usual variety of 
deformation, denominated by MM. Foville and Gosse the téte annulaire : 
but though of somewhat brachycephalic proportions, there is nothing in 
the profile view, which is the only one given, calculated to suggest the 
idea of abnormal configuration. 

From the various aspects which this craniological department of 
physical ethnology thus discloses to the inquirer, it becomes obvious 
that it is a greatly less simple element of classification than was as- 
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sumed to be the case by Retzius, Morton, or any of the earlier inves- 
tigators of national forms of the human skull. To the brachycephalic 
and dolichocephalic types of Retzius, have now been adced the Aumbe- 
cephalic, the platycephalic, and the acrocephalic; and to the disturb- 
ing element of designed artificial compression, it is apparent we have 
also to add that of posthumous distortion, as another source of change, 
affecting alike the mature adult, even when old age has solidified the 
calvarium into an osseous chamber from which nearly every suture has 
disappeared, and the immature foetus in which adhesion of the plates 
of the skull has scarcely begun. When more general attention has been 
directed to this element of abnormal cranial development, additional 
illustrative examples will no doubt be observed by craniologists ; and 
the circumstances under which they are found will help to throw 


further light on the peculiar combination of causes tending to produce 
such results. 





A POPULAR EXPOSITION OF THE MINERALS AND 
GEOLOGY OF CANADA. 
(Continued from page 165.) 


BY E. J. CHAPMAN, 
PROFESSOR OF MINERALOGY AND GEOLOGY IN UNIVERSITY COLLEGE, TORONTO. 


PART Ill 
HOW ROCKS ARE CLASSIFIED AND DISTINGUISHED: WITH SPECIAL 
REFERENCE TO THE ROCKS OF CANADA. 

In different localities, as a general rule, different kinds of rock 
occur. This must be familiar to the most casual observer. Thus, 
around the Falls of Niagara, and extending for miles across that sec- 
tion of the country, we find vast beds of limestone. About Hamil- 
ton, with other rocks, we have sandstone or freestone. At Toronto, 
our rock-masses consist of beds of clay and gravel, overlying grey 
and greenish shales. Near Collingwood, and again at Whitby, we 
observe dark-brown and highly bituminous shales, containing the im- 
pressions of trilobites in great numbers. At Kingston, we meet with 
limestone rocks differing from those at Niagara, and giving place, as 
we proceed north and east of the city, to beds of crystalline rock of 
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granitic aspect, geologically known as Gneiss, Some of the “ Thou- 
sand Islands’’ consist of a very ancient sandstone. At Montreal, 
again, together with limestone, &c., we find in the picturesque Moun- 
tain, a dark and massive (or unstratified) rock, termed Trap, and 
more or less closely allied to the lavas of voleanic districts. These 
examples, without proceeding further, are sufficient to shew the diver- 
sity which prevails with regard to the rock-matters of comparatively 
neighbouring localities. But if we look, not to the mineral characters 
of these and other rocks, but to their respective origins or modes of 
formation—as evidenced by what is now going on in Nature in dif- 
ferent parts of the world—it will be found that they fall naturally 


into three groups, as follows 


Ervurtive Rocks. 
Meramorruic Rocks. 


SepiMENTARY Rocks 


In each of the above groups, the included rocks are of various 
periods of formation, as « xplained in the Chronological Classification 
at the close of the present "art of our Essay. Before proceeding, 
however, to a discussion of this question, and in order more especially 
to prepare the general reader for a proper understanding of Part V, 
in which the geology of Canada first comes prop rly under review, it 
is necessary to consider these groups separately, and to enter into a 


few of their more practical details. 
ERUPTIVE ROCKS 


The rocks of this division are of Igneous or of Aqueo-I gneous 


origin. That is to say, their present form is due to solidification 


from a fluid or plastic condition brought about by the agency of heat, 


assisted, in most (if not in all) cases, by that of steam or heated 
water. They have been formed beneath the earth’s surface (whence 
the term “ Endogenous” applied to them by Humboldt), and they 
have been driven up or erupted, at various geological epochs through 
cracks and fissures in the overlying rocks. They are distinguished 
by never occurring in true strata, but always in the form of irregular, 
protruded masses, which sometimes present a columnar structure, 
or in that of broad overlying or intercalated sheets, or in straight 
veins called “‘ dykes’ (see further on), or in ordinary tortuous veins. 


Secondly, by never exhibiting in their structure the marks of a sedi- 
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mentary origin, such as rolled stones, grains of sand, &c. And, 
thirdly, by never containing organic remains. 

Where eruptive rocks traverse or lie in contact with other forma- 
tions, these latter are usually found to be more or less altered, as 
though by the agency of heat, near the points of contact. Coal-beds 
are thus for some distance often burnt into cinder or converted 
into coke; soft limestones changed into crystalline marbles; sand- 
stones altered in colour, hardened, and changed into quartz-rock, and 
so forth. 

These rocks are arranged by Sir Charles Lyell in two broad divi- 
sions: Volcanic and Plutonic rocks; but it is impossible to draw a 
distinct line of demarcation between the two. Granite and syenite, for 
example, belong to the Plutonic series ; but certain granitic trachytes 
connect the granites with the volcanic rocks; and in like manner, 
certain greenstones merge on the one hand into syenite, and on the 


other (the distinction between augite and hornblende being now es- 
sentially broken down) into augitic lavas. This equally affects the 
sub-division into Volcanic, Trappean, and Granitic rocks, adopted by 


other observers. I would therefore propose, as an arrangement of 
convenience, the distribution of the Eruptive rocks into the six fol- 
lowing groups :—1. Lavas; 2. Obsidians; 3. Trachytes; 4. Traps 
and Greenstones ; 5. Serpentines; 6. Granites. On each of these it 
is necessary to make a few observations. 

1. Lavas.—These comprise the actual rock-matters which issue in 
a molten condition from volcanic vents. During the solidification of 
lava currents, dense volumes of steam are emitted from the cooling 
mass. Lavas are of two general kinds: feldspathic, and feldspatho- 
augitic. The first, and by far the most common of the two, are 
composed essentially of feldspar, and are mostly of a dark or light 
grey colour. They pass into trachytes. The second are composed 
essentially of feldspar and augite,* are dark green or almost black in 
colour, and undistinzuishable, except by their actual conditions of 
occurrence, from many traps or basalts. As examples of these rocks 
are not found in Canada, we need not describe their varieties, or enter 
into further particulars respecting their conditions of occurrence. 

2. Obsidians.—The rocks grouped under this division, are lavas, or 
other igneous products, in a vitreous or glassy state. They are en- 
tirely feldspathic in composition. When in connexion with volcanic 





* See descriptions of these minerals in Part II. of this Bssay. 
Vout. VI. 2G 
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cones, and of a grey, black, green, brown, or varied colour, and break- 
ing into sharp-edged fragments, they constitute the variety properly 
called Obsidian. Pearlstone is a closely-related variety, containing 
smal! spherical concretions of a more or less pearly aspect. Another 
form, of a black, dull-red, green, or dark colour, and of a somewhat 
pitch-like aspect, is called Pitchstone or Retinite. This latter is 
stated by Sir. W. E. Logan to occur on the north shores of Lakes 
Huron and Superior. It should be observed, however, that the term 
Retinite is applied by some authors to a bituminous substance of a 
very different character. 

3. Trachytes.—These rocks have normally a harsh, rough tex- 
ture (whence their name from rpayvs), and a white or light colour ; 
and they are either entirely or essentially feldspathic in composition. 
They offer three principal varieties, exclusive of Pumice, which may 
be placed either here or amongst the lavas. These varieties merge, 
however, into one another. They comprise: common Trachyte and 
compact Trachyte, composed normally of Orthoclase or potash feldspar, 
and Granitic Trachyte, a rock of a granitic structure, made up of 
orthoclase feldspar, with small crystals or grains of hornblende, augite, 
ormica. Common Trachyte occurs chiefly in active or extinct volcanic 
districts. It often contains crystals of glassy feldspar, and sometimes 
scales and crystals of mica, &c. Occasionally, also, free silica or 


quartz is found in it, although accidentally, as it were, and only in 


small quantity. Compact Trachyte, or feldspar trap, as this variety 


has been termed, is found in broad straight veins of “ dykes,”’ of a 
white colour, traversing the Montreal mountain, and occurring also 
(of a pale-reddish colour) at Chambly, &c. Granitic Trachyte (in 
some instances closely resembling granite, but differing from that rock 
by the ab--nce of quartz) forms the eruptive mountains of Brome, 
Shefford, Yamaska, Rougemont, Bel@il, Mount Johnson, &c., of 
the Eastern Townships. These granitic trachytes (or granitic dio- 
rites, as they might be termed with equal justice, see below) differ 
a good deal in colour and appearance, according to the amount of 
hornblende, mica, &e., which they contain. Like the compact 
trachyte of Lachine and Chambly, they are sometimes “ porphyritic” 
—containing more or less distinct and large crystals of feldspar. (See 
Mr. Hunt’s Report for 1856, and that for 1858; also this Journal, 
Vol. V. page 426.) Many of the trachytes of these localities are in 
a partially altered state, effervescing in acids from the presence of 
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carbonates. By weathering, also, they become reddish-brown, dull- 
white, &c., and tend to decompose into clay-stone or ‘ Domite.”’ 
This latter term is derived from the partially-decomposed trachytes of 
the Puy-de-Dédme, in central France, 

4. Traps and Greenstones.—The rocks of this group chiefly affect 
the form of intrusive dykes (i.e. broad and more or less straight or 
simply-forking veins (as in fig. 52), 
or otherwise occur in overlying, 
intercalated, aud irregular masses, 
which frequently present a colum- 
nar structure. The traps proper, 
or dolerites, are always of a black 
or dark colour, and consist essen- 
tially of a more or less uniform 
mixture of lime feldspar (or soda 
feldspar) and augite, with in gene- 
ral a mixture of zeolitic minerals 
and magnetic iron-ore. The green-stones or diorites, consist normally 
of soda feldspar (or of a feldspathic mixture) and hornblende, and 
have usually a more or less decided green colour. It is sometimes 
impossible, however, to distinguish greenstone from trap, more es- 
pecially as late researches have shewn that augite and hornblende 
possess the same atomic composition. Hence the two rocks should 
properly be classed together. 

When the rock is of a black or dark colour, more or less compact, 
and amorphous in form, it is termed Trap. This variety occurs in 
numerous dykes on the north shore of Lake Huron and on the shores 
of Lake Superior. When a trap rock contains distinctly imbedded 
crystals of any mineral distributed through its mass, the name of this 
mineral may be conveniently attached to it. Thus, the Montreal 
mountain consists principally of Augitic Trap. The same variety, 
containing olivine* in addition, forms the mountains of Montarville 
and Rougemont. When the rock assumes a columnar or basaltiform 
structure, it becomes Basalt. This variety does not appear to be 
common in Canada, but it occurs, here and there, on the north shore 
of Lake Superior, and probably in other parts of the Province. 
When, again, as frequently happens, a trap or basalt is of a more or 





* The student should refer to the descriptions of these minerals in the preceding Part of 
this Essay. See the Index, pages 102-4, of this volume. 
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less coarsely-vesicular structure, or contains oval or other shaped 
cavities usually filled with cale-spar, amethyst-quartz, agates, various 
zeolites, &c., the rock is called an Amygdaloid, or Amygdaloidal 
Trap. Numerous examples occur in the northern district of Lakes 
Huron and Superior; and the agates of Michipicoten Island and 
other localities of this region, are derived from the disintegration and 
washing away of the amygdaloidal traps in which they were originally 
enclosed. 

The greenstones, or diorites, occur under the same conditions as the 
traps. Compact and amygdaloidal varieties are common about Lake 
Huron, &c.; and Sir William Logan, in his Report for 1853, has 
described the occurrence of a columnar greenstone in the Township 
of Grenville, Argenteuil Co., C. E. In some greenstones, the com- 
ponent minerals, feldspar and hornblende, become individually per- 
ceptible. This variety might be called, indifferently, a granitic 
trachyte, or a granitic diorite, and placed in either of these groups.* 
A latitude of this kind, in the classification of these eruptive rocks, 
is unavoidable. Their frequent transitions and irregularities of com- 
position, render the drawing of very definite lines a complete im- 
possibility. For this reason, the attempt to frame a number of so- 
called species out of the trappean and other eruptive rocks, and to 
bestow upon these distinct names, becomes both useless and unphilo- 
sophical. 

Finally, it may be observed, that many varieties of trap and green- 
stone are very subject to decomposition, yielding soils of much fer- 
tility. By weathering, they become mostly dull-grey, brown, or red. 

5. Serpentines —The rocks of this series are essentially hydrated 
silicates of magnesia. They consist, strictly, of varieties of one 
mineral substance, serpentine. (See above, p. 159.) Their colour is 
somewhat variable, but chiefly green, brown, reddish, or greenish- 
grey—these tints frequently occurring together in veins and patches. 
They are more or less soft and sectile, and somewhat granular or com- 
pact in structure; forming dykes and irregular masses, although 
comparatively of rare occurrence as eruptive rocks. Most serpentines 
are found in large beds, and are evidently altered sedimentary deposits 


or metamorphic rocks, but undoubted instances of eruptive serpen- 


® If minute distinctions be advisable, the term granitic trachyte might be restricted to 
such of these rocks as contain orthoclase or potash feldspar, whilst those in which triclinic 
feldspars are present might be called granitic diorites ; but it is not always possible to carry 
out these distinctions. 
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tines occur in Tuscany and elsewhere. In some cases, however, mas- 
sive serpentines of this kind may have been derived from the altera- 
tion of trap and greenstone rocks. The serpentines which occur in 
Canada, are considered to belong entirely to the Metamorphic series, 
and are described, consequently, under that division. 

6. Granites.—These rocks possess normally a crystalline aspect 
and strongly-marked granular structure, whence their name. They 
are also especially characterized by the presence of free silica, or 
quartz, as an essential component. They occur in irregular, unstrati- 
fied masses (often breaking through and tilting up the surrounding 
rocks), or in tortuous branching veins. Some are of very ancient 
date ; whilst others are of comparatively recent formation, at least 
in a geological point of view. Hence the obvious objections which 
apply to the use of the terms “ Primary’ often 
bestowed indiscriminately on all granitic rocks, as well as on strata of 


or “ Primitive,’ 
metamorphic origin—these latter, like the granites, and all other 
rocks, indeed, being of various periods of formation. Under a subse- 
quent section, it will be shewn that the age of a rock is in no way 
indicated by mineral characters or composition. Where two granitic 
or other veins intersect, the intersected vein (which is generally 
displaced moreover, one portion being thrown up or down) will, of 
course, be the older of the two. In like manner, where a granitic or 
other eruptive rock underlies another rock of any kind, this latter will 
necessarily be the older of the two if veins pass into it, or if it be 
altered by chemical or mechanical action. ’ 

The more important rocks of this section, comprise granite and 
syenite 

Granite, properly so-called, is composed of three minerals: Quartz, 
Feldspar, and Mica, full descriptions of which are given in Part II. of 
this Essay. The quartz is colourless and vitreous; the feldspar, 
usually white or flesh-red, with smooth and somewhat pearly cleavage 
planes ; the mica, white, grey, brown, black, or sometimes green, in 
scales, specks, or folie, of a pearly-metallic aspect. In the fine- 
grained granites, these component minerals become so intimately 
blended as to be individually undistinguishable. When crystals of 
feldspar are distinctly imbedded in a fine or coarse-grained granitic 
mass, a variety termed Porphyry, or better, Porphyritic Granite, is 
produced. The term “porphyry” (from wop¢vpa) as the name 
would indicate, was originally applied to rocks of this kind in which 
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the base or imbedded crystals were of a red colour; but it is now 
conventionally bestowed on all rocks containing distinct crystals of 
feldspar or other minerals. Thus, we have porphyritic granite, por- 
phyritic trachyte, &c. Occasionally, the mica in granite is replaced 
by talc, giving rise to Talcose Granite. Sometimes, also, the mica 
dies out, when a granitic mixture of quartz and feldspar results. 
This has been called Pegmatite. 

Examples of intrusive granite occur amongst the strata of the 
Laurentian and Huronian series in the Lake Superior region and on 


the north shore of Lake Huron, and elsewhere, but apparently in no very 


prominent masses ; although veins composed of quartz and feldspar, 
or of quartz alone, are of exceedingly common occurrence throughout 
the entire area occupied by the gneissoid Laurentian rocks. Fig. 53 
isa sketch of some quartzo-feldspathic 
veins in gneiss, near the right bank of 
the river Severn, C. W. In the more 
modern metamorphic district south of 
the St. Lawrence, however, granitic mas- 
ses (which appear to pass into granitic 
trachytes or diorites) constitute the 
Megantic mountains, and occur also in force in Hereford, Stanstead, 
and other townships of that district. (The localities cited by Sir 
William Logan, in his Esquisse Géologique du Canada, comprise : 
Stanstead, Barnston, Hereford, Marston, Megantic Mountains, Wee- 
don, Winslow, Stafford, and Lambton.) 

Syenite.—This eruptive rock is composed of a granitic mixture of 
quartz, feldspar, and hornblende, the latter being green or black in 
colour. When mica is also present, the rock becomes syenitic granite ; 
and when the quartz grows gradually less and less abundant, there is 
a transition into granitic diorite or greenstone. Some syenites are of 
a red colour from the prevalence of red feldspar, and many syenites 
are porphyritic. Intrusive syenite occurs amongst the Laurentian 
rocks in various localities. An enormous mass of this rock, covering 
an area of thirty square miles, is cited by Sir William Logan, as oc- 
curring in the townships of Grenville, Chatham, and Wentworth, in 
Argenteuil County,.on the Ottawa. 

Granitic rocks frequently become converted, by the decomposition 
of the feldspar, into white or light-coloured clays, largely used, under 
the name of Kaolin, in the manufacture of porcelain. 
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METAMORPHIC ROCKS. 


The rocks thus named are stratified rocks of a more or less granitic, 
trappean, or crystalline aspect, and of various periods of formation. 
It has been already stated, that where a dyke, vein, or erupted mass 
of trap or granite traverses other rocks, these latter are very generally 
altered in character, and, to some extent, in composition. Earthy or 
common limestones are thus near the points of contact transformed, 
in some localities, into hard marbles or crystalline limestones, and are 
frequently filled with crystals of garnet, tourmaline, hornblende, and 
other minerals. In like manner, sandstones are changed in colour 
and texture, and are often converted into quartz-rock ; whilst clay- 
slates are transformed into gneiss, wica-slate, tale-slate, and other so- 
called “ crystalline schists.”’ Although analogous effects are some- 
times produced artificially in the walls of smelting furnaces, these 
metamorphic results, as seen in Nature, are probably due not so much 
to the simple agency of heat, as to that of various gases and heated 


vapours accompanying the protrusion of the eruptive mass. In many 


localities, on the other hand, these effects appear to have been pro- 
duced without the direct intervention of eruptive rocks, in which case 
the alteration or metamorphism has probably proceeded from steam 
and gases transmitted from below, from heated chemical solutions 
percolating the altered rocks, or from other causes more or less imme- 
diately dependent on the presence of subterraneous heat. Be this as 
it may, it is now universally conceded that the crystalline stratified 
rocks are altered sedimentary deposits—sandstones, slates, limestones, 
and so forth. In Canada (as explained more fully in Part V.) there 
are two distinct series of metamorphic rocks, One, including the 
Laurentian and in part the Huronian series, belongs to the Azoic 
Age, and constitutes the most ancient group of rocks of this conti- 
nent. The Laurentian series is made up of vast beds of gneiss, crys- 
talline limestone, and other rocks described below, and it extends 
over almost the entire northern portion of the Province. For geo- 
graphical limits, geological and other characters, see Part V. of this 
Essay. The Huronian rocks of the north shore of Lake Huron, &c., 
are also in part metamorphic, and include, amongst other more or 
less altered deposits, some remarkable quartz and jasper conglome- 
rates. The other series of metamorphic strata are of more recent, 
although still of ancient, date. They belong to the Silurian and 
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Devonian periods of the Paleozoic Age (see the close of this Parr, 
and also Part V.), and they occur in the Eastern Townships and ad- 
joining district south of the St. Lawrence. On the edge of this 
latter metamorphic region, the passage of the unaltered into the 
altered strata may be traced in many localities. 

The following are the more important metamorphic rocks of Cana- 
dian occurrence : 

Gneiss.—This crystalline rock only differs (lithologically) from 
granite and syenite by occurring in beds or strata. It is of two kinds: 
micaceous or ordinary gneiss, and syenitic or hornblendic gneiss. The 
former consists of quartz, feldspar, and mica; the latter, of quartz, 
feldspar, and hornblende. When the mica or the hornblende predo- 
minates, and the feldspar diminishes in quantity, these pass into mica 
slate and hornblende slate (or hornblende rock), respectively. Gneiss- 
oid rocks of this kind prevail everywhere amongst the Laurentian 
strata, and sometimes contain garnets and other minerals. They con- 
stitute, moreover, the greater number of the boulders scattered so 
abundantly over the surface of Canada (see Part V.) Gneiss may 
generally be distinguished from granite, even in hand specimens, by 
its striped or banded aspect, the colours being usually various shades 
of grey and red. 

Mica Slate-—This rock consists normally of quartz and mica. It 
is more or less fissile or schistose, somewhat pearly or silvery in as- 
pect, and usually of a white or greyish colour, though sometimes 
almost black. It passes into gneiss on the one hand, and into clay- 
slate on the other. It is often called mica schist. It occurs more or 
less, throughout the Laurentian formation (Lake Huron, north shore ; 
French River; Baie St. Paul, &c.) 

Feldspar Rock.—This is a mixture of various feldspars. It is 
usually of a greenish-blue or slightly-shaded white colour; or, other- 
wise, pale reddish, greenish, brownish-yellow, &c. Fine-grained and 
porphyritic varieties occur. In the latter, the enclosed, grey, cleave- 
able masses sometimes present the green and other reflections peculiar 
to the characteristic examples of labradorite. (See Part II.) At 
other times, these enclosed masses or crystals are of a red, lavender- 
blue, or brownish colour. Hypersthene, also, in laminar masses of a 
brown sub-metallic tint, is frequently present, forming the variety 
sometimes called Hypersthene Rock. Mica, augite, garnet, titanife- 
rous iron, and some other minerals, are likewise of occasional occur- 
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rence in those feldspathic beds. The Laurentian deposits of the 
counties of Montmorenci (below Quebec), Terrebonne, &c., afford 
good examples of Feldspar Rock. (See Analyses, &c., in Mr. Hunt's 
Report for 1854.) 

Hornblende Rock.—This rock, frequently of a schistose structure, 
and then called “ Hornblende Slate,” or “ Hornblende Schist,”’ is 
normally a compound of quartz and hornblende. Very often, how- 
ever, it is nothing more than a highly hornblendic variety of syenitic 
gueiss. It bas a dark-green or black colour, and frequently contains 
garnets in sharply-defined crystals. Hornblende rock occurs in some 
abundance amongst the Laurentian strata, as in the counties of Lanark, 
Frontenac, Lennox, &c. Also in the valley of the Bonne-chére (Mr. 
Murray); on French River, Lake Huron; and at other localities in 
which these strata prevail. It occurs likewise amongst the more 
modern metamorphic series south of the St. Lawrence. In the 
latter district, a rock made up of greyish-green actynolite, in inter- 
lacing fibres, is found in Beauce County. (Mr. Hunt’s Report 
for 1856.) ' 

Wollastonite Rock.—Wollastonite, or tabular spar, is a mineral 
closely related to augite. (See its description in Part II. above, 
Vol. V. page 528.) Mixed with the latter species, it forms subordi- 
nate beds, associated with crystalline limestones, amongst the Lauren- 
tian strata of certain localities. 

Garnet Rock.—Beds of light-coloured massive garnet occur amongst 
the metamorphic series of the Eastern Townships. (Mr. Hunt’s 
Report for 1856.) Certain subordinate beds, made up in chief part 
of granular garnets of a red colour, are found likewise in connexion 
with crystalline limestone amongst the Laurentian strata, as in the 
County of Argenteuil, and elsewhere. (See Part II. Vol. V. p. 524; 
and Sir W. E. Logan's Report for 1856.) Mr. Richardson, in his 
Report for 1857, describes also the occurrence of garnet rock in asso- 
ciation with micaceous schists, at Baie St. Paul. 


Chlorite Slate.—This rock, of a greenish colour, and normally of a 
schistose structure, occurs both amongst the Laurentian and Huronian 
series, and the more modern metamorphic strata of the Eastern 
Townships. All of these chlorite-slates contain a certain amount of 
water. Inthe Eastern Townships they pass into more or less compact 
“‘potstones.” (See Part II. above, page 160.) 

Tale Slate.—The rock thus named occurs principally in the Eastern 
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Townships, forming both semi-crystalline and compact or steatitic 
beds. (See Part II. above, page 158.) These are of a light-green, 
silvery-white, or greenish-grey colour. Some of the beds of the 
Laurentian series, as in the neighbourhood of Marmora, &c., are also 
somewhat talcose, or contain interstratified layers of talc. Talcose 
slates occur likewise amongst the Huronian strata 
Serpentine.—Serpentine rock, or Ophiolite, occurs in extensive 
beds amongst the metamorphic strata of the Eastern Townships. Its 
mineralogical characters have been already given (ante, page 159), 
but the rock, it may be stated here, is essentially a hydrated silicate 
of magnesia, more or less sectile, and of various colours, but chiefly 
dark-green, greenish-grey, or greenish-white, often with red or bluish 
veins, or variously mottled. It is very commonly mixed with carbo- 
nate of lime or dolomite, forming serpentine-marbles of green, choco- 
late-brown, and other colours. In Bolton, Ham, and other townships 
of this district, beds of chromic iron-ore are associated with these 
serpentine rocks; and a bed of magnetic and titaniferous ore, fifty 
feet in thickness, occurs in the serpentine of Beauce. A large deve- 
lopment of serpentine rock, fit for economic purposes, occurs also with 
chromic iron-ore at Mount Albert, in Gaspé. According to Mr. 


Richardson (Report for 1850), the rock-exposure at this locality pre- 
sents vertical cliffs of several hundred feet in height, and covers an 
area of not less than ten square miles. 


Diallage Rock»—This rock consists principally of the mineral 
called diallage (see page 159, above), or of diallage and-chlorite. It 
has a clear green or pale-bronze colour, is more or less fissile, and 
occurs in association with the serpentines of the Eastern Townships, 
to which, also, it is very closely allied. 

Quartz Rock, or Quartzite.—The rock thus named appears to have 
been formed by the alteration of sandstone strata It has a more or 
less vitreous aspect on newly-fractured surfaces, is very hard, and is 
either colourless, or yellowish, greenish, pale red, brownish, &c. It 
occurs abundantly amongst the Huronian rocks of the north shores 
of Lakes Huron and Superior; and also amongst the Laurentian 
strata of many localities, as at St. Jérome and elsewhere. A remark- 
able quartz-conglomerate, containing pebbles of red jasper and white 
quartz in a colourless or pale-yellowish quartzose base, is met with in 
the Huronian formation of the Bruce Mines district ; and other con- 
glomerates of a somewhat similar character occur in the Laurentian 
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series. These shew clearly the metamorphic origin of the rocks in 
question. 

Crystalline Limestone.—This rock consists of carbonate of lime in 
a semi-crystalline condition. It is usually white or pale reddish, and 
is sometimes veined or clouded with yellow, blue, green, and other 
coloured streaks and patches. Its structure is fine or coarse granular, 
somewhat resembling that of loaf sugar, whence the term “saccha- 
roidal limestone,” bestowed on this rock. Crystalline limestone 
occurs in beds amongst the metamorphic strata of the Laurentian 
and Huronian series, and also amongst those of the more modern 
series south of the St. Lawrence. The serpentine marbles of the 
Eastern Townships have already been alluded to. These limestone 
bands are not only of economic employment,—many yielding marbles 
of superior quality,—but, when occurring amongst the gneissoid 
rocks of the Laurentian series, they impart fertility to the otherwise 
too generally unproductive soil. Where the gneiss rocks are un- 
covered by Drift deposits, it is only indeed in connexion with the 
crystalline limestones or beds of feldspar-rock, that soils of any depth 
or fertility can be expected to occur. It is perhaps needless to ob- 
serve, after what has been stated in Pant II. of this Essay, that 
crystalline limestone may be distinguished from quartz and feldspar 
by being easily scratched by a knife, and also by dissolving with 
effervescence in diluted acids. For special localities of Canadian 
marbles, see Part V. 

Crystalline Dolomite and Magnesite.—In external characters and 
conditions of occurrence, the crystalline dolomites resemble the or- 
dinary crystalline limestones, but consist of carbonate of lime and 
carbonate of magnesia. A fine saccharoidal variety occurs amongst 
the Laurentian strata of Lake Mazinaw. Beds of Magnesite, con- 
sisting of carbonate of magnesia mixed more or less with feldspathic 
or quartzose matters, occur amongst the altered Silurian strata of the 
Eastern Townships. These beds are chiefly white, greenish, or 
bluish-grey in colour, and generally resemble crystalline limestone. 
Some, by weathering, become reddish-brown. (T. Sterry Hunt, 
Report for 1856.) 


SEDIMENTARY ROCKS. 


The rocks of this division make up by far the greater portion of 
the Earth’s surface. Having been formed by the agency of water, 
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they are often called Aqueous Rocks. They are chiefly of mechanical 
formation, consisting of muddy, sandy, and other sediments, collected 
by the mechanical action of water, and subsequently consolidated by 
processes described a few pages further on. Various limestones, how- 
ever, and certain other rock matters of this division, are of chemical 
origin, or, in other words, have been deposited from waters in which 
their materials were chemically dissolved. 

These sedimentary or aqueous rocks are characterized by always 
occurring in beds or strata (with the occasional exception of certain 
irregularly-heaped masses of drift materials) ; secondly, by exhibiting 
in many instances, a more or less clearly-marked detrital or sedimen- 
tary structure; and thirdly, by often containing organic remains. 
These latter, comprising shells, bones, leaf-impressions, &c. (see 
Part IV.), are the fossilized parts of animals and plants which lived 
upon the Earth, or in its waters, during the periods in which these 
rocks were under process of formation, as indicated below. 

The sedimentary rocks may be conveniently discussed under the 
following heads: Composition or mineral characters; Modes of 
formation ; Changes to which they have been subjected after deposi- 
tion. 

(1) Composition of Sedimentary Rocks.—Viewed as to their com- 
position, these rocks comprise : 

Sandstones, sands, and gravels—or arenaceous rocks. 


Clays and clay-slates—or argillaceous rocks. 


Limestones and Dolomites—or calcareous rocks. 

Conglomerates and Breccias: rocks of mixed composition (see 
below), 

Trap tafas: stratified deposits formed out of materials derived 
from the denudation of trap and greenstone rocks. 

Rock matters of purely organic origin, as coal, &c. 

To these may be added a few other substances of subordinate oc- 
currence, as gypsum and rock-salt. 

Sandstones are nothing more than beds of consolidated sand. 
They are of various colours, but chiefly white, or dull shades of 
yellow, red, brown, or green. The harder and purer kinds, as some ex- 
amples of our ‘“ Potsdam sandstone,”’ are called quartzose sandstones. 
In other kinds, a certain amount of carbonate of lime is present, cement- 
ing together the component grains of sand, and forming calcareous 
sandstones. For special Canadian localities of these and other rocks 
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mentioned under this division, consult Pani V, Certain siliceous 
rocks, called “ tripoli” and “ infusorial marls,”’ are formed entirely 
of the tests of diatoms and other infusoria. (See Part IV.) 

Clay Slates are merely consolidated clays. They have a fissile 
structure, and are chiefly of a grey, greenish, brown, or black colour. 
Clays are also of various colours, as white, greenish, yellowish, bluish, 
black, and red. Those which contain little or no iron, burn white, 
and yield consequently white bricks. Many clays are highly caleare- 
ous; others, bituminous, &c. Note.—The term shale is often ap- 
plied to fissile consolidated clays; but this term is applied equally to 
fissile or slaty limestones and sandstones. When the term is used, 
therefore, the kind of shale should also be signified: as an argillace- 
ous shale, an arenaceous shale, and so forth. Bituminous shales, as 


regards their mineral base, may be also arenaceous, calcareous, &e. 


Limestones and Dolomites are principally, perhaps, of chemical 
formation, Water containing free carbonic acid (derived from decay- 
ing vegetable matters, &e.) dissolves a certain amount of carbonate 
of lime, but the bicarbonate, thus formed, is easily decomposed by 
various natural agencies, even by mere exposure to the atmosphere, 
and a precipitation of calcareous matter takes place. In this manner, 
calcareous tufas (so common in many of our swamps, streams, &c.), 
together with stalactites and stalagmites, are produced; and similar 
processes, acting on a larger scale, may have given rise to extensive 
depositions of limestone strata in ancient seas and lakes. Some lime- 
stones, again, are formed almost wholly of the calcareous shells or 
tests of crinoids, foraminifera, and other organisms (see Part IV.) ; 
but others are, undoubtedly, mechanical or rock deposits, derived 
from the wasting of coral reefs and older limestone formations. 
Limestones consist of carbonate of lime, more or less pure; dolo- 
mites, of carbonate of lime and carbonate of magnesia in equal 
atomic proportions; and dolomitic limestones of these two carbo- 
nates in other proportions, the lime carbonate generally predomina- 
ting. Dolomites and dolomitic limestones appear in many cases to 
have been simple chemical precipitates, and, in others, to have origin- 
ated from the alteration of limestone rocks by the action of soluble 
magnesian salts, These calcareous rocks are of various colours: 


grey, white, black, yellowish, &c. Their texture is sometimes very 
close and uniform. At other times, the stone is made up of small 
spherical concretions, when the texture is said to be “ oolitic.’’ Oolitic 





440 A POPULAR EXPOSITION OF THE 


limestones are of all geological ages. Some limestones, again, are of 
an ear! texture: the well-known chalk of Europe is an example ; 
also our own “ calcareous tufa,” or “shell marl.” Many of the dark 
limestones, as those of Niagara, &c., are more or less bituminous. 
All effervesce in acids; but the dolomites produce merely a feeble 
effervesence unless the acid be heated. Limestones which contain 
from 15 to 25 per cent. of argillaceous matter in intimate admixture, 
yield hydraulic or water lime. Beds of this kind occur at Thorold, 
Cayuga, Loughboro’, Kingston, Hull, Quebec, and other localities, 
(See Part V.) 

Conglomerates consist of rounded stones or masses of quartz, sand- 
stone, &c., cemented together, or imbedded in a paste of finer sand- 
stone, limestone, or other rock substance. The imbedded masses are 
sometimes of great size, a fine example of which may be seen at 
Quebec. Conglomerates, both altered and unaltered, are abundant 
amongst the Huronian rocks 

Breccias consist of angular masses or fragments of rock, cemented 
together, chiefly of some kind of limestone. Whilst conglomerates 
frequently consist of materials brought from a greater or less dis- 
tance, true breccias are necessarily formed in place. Examples of 
calcareous breccias occur in the Eastern Townships. Also with im- 
bedded trap and slate fragments, near the Bruce Mines, Lake Huron, 
and elsewhere. 


(2) Formation of Sedimentary Rocks.—The manner in which the 
ordinary sedimentary rocks, sandstones, shales, &c., have been formed, 
or built up as it were, is rendered clear by the observation of certain 
natural processes still in action We find for example, at the present 
day, that sediments of various kinds are constantly being carried down 
by streams and rivers into lakes and seas, and are there deposited. 
We find, moreover, that the cliffs of many sea (and lake) coasts are 
being continually abraded and washed away by the action of the 


waves. Observation shews also, that the sedimentary matters thus 


obtained, are always deposited or arranged in regular layers or beds, 


and that they frequently enclose shells and sea-weeds, together with 
bones and leaves, drifted from the land, and other organic bodies. 
Hence it is now universally admitted, that, with the exception of cer- 
tain limestones and dolomites, beds of rock-salt, gypsum, coal, and 
other chemical or organic deposits of small extent, all the sedimentary 


rocks have been formed directly out of previous!y-existing rock-masses, 
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by the wearing away or destruction of these ; and secondly, that they 
have all been formed or deposited under water. 

In pursuance of this inquiry, consequently, we have to consider, 
first, the origin or derivation of the sediments of which these rocks 
are made up; and, secondly, the processes by which the consolidation 
of the sediments into rock, properly so-called, was effected. 

The sediments of which these rocks originally consisted, were 
derived from previously-existing rocks, by decomposing atmospheric 
agencies,—rain, frost, and so forth; by the action of streams and 
rivers on their beds; and by the destructive action of the waves and 
breakers of the sea. 

Action of the Atmosphere.--All rocks, even the most solid, are 
constantly undergoing decomposition and decay. The exposed face 
of a rock of any kind, for example, soon changes colour, and becomes 
in general more porous than the other portions of the rock. This 
effect is technically termed “ weathering.”’ Its action gives rise to 
the production of soils, and frequently causes the fossils contained in 


the rock to stand out in relief, these being in many cases less easily 
decomposed than the mass of the rock itself. Every shower of rain 


that falls, takes part in this decomposing or disintegrating action, and 
carries off something, in solution or suspension, to lower levels—id est, 
into streams, lakes, and seas. Frost, and, in certain districts, carbonic 
acid and other gases issuing through crevices in the rocks, assist this 
destructive process. 

Action of Streams and Rivers.—The action of streams and rivers 
in wearing their channels is both chemical and mechanical. Calcareous 
river-beds are wasted bit by bit by the dissolving power of the water, 
especially during the autumnal season, when dead leaves and other 
decaying vegetable matters yield the water a large supply of carbonic 
acid. Qn the other hand, a mechanical waste is also very generally 
taking place to a greater or less extent: and thus numerous rivers are 
continually cutting back their beds, and forming ravines. It is 
thought by many geologists, that the Falls of the Niagara River have 
in this manner gradually receded from the escarpment at Queenston 
to their present site; and there is scarcely a river, or small stream 
indeed, in any part of Canada, that does not exhibit in its banks in- 
dications of erosive action. Where streams wind through the sands 
and gravels of our Drift deposits, as in the neighbourhood of Toronto, 
to cite a single amongst so many instances, examples of this action 
are especially apparent. The River Don, it is said, during a three 
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days’ freshet, about fifty years ago, greatly enlarged its channel, and 
added much in places, to the steepness of its banks. The amount of 
detrital matters borne down by some rivers to the sea, is, at first 
thought, almost incredible. This is well shown by the formation of 
deltas. The delta of the Mississippi, on this coutinent, for example, 

like all other deltas, is formed almost entirely out of the sandy and 
" other matters brought down by the stream. On entering the sea, the 
velocity of the river is necessarily checked, and the sediments are thus 
thrown down. Much of the coarser matter is indeed deposited on 
the bed of the river itself, raising this, and compelling the formation 
of artificial banks, or levées, to prevent inundations. Finally, as a 
well-known illustration of the immense amount of sedimentary matters 
borne seawards by certain rivers, the case of the Ganges, as described 
so fully by Sir Charles Lyell, in his “ Principles of Geology,” may be 
here cited. That river, it has been demonstrated, by actual observa- 
tion and experiment, conveys annually to the sea an amount of matter 
that would outweigh sixty solid pyramids of granite, each, like the 
largest of the Egyptian pyramids, covering eleven acres at its base, and 
standing 500 feet in height. A considerable quantity of sediment is 
also produced by the slow movements of glaciers in Alpine and other 
districts in which these remarkable ice-rivers prevail. The glacier of 
the Aar, which covers with its tributaries an area of only six or seven 
square miles, thus furnishes daily, according to some recent researches 


of M. Collomb, at least 100 cubic yards of sand. This is carried off 


by its terminal stream or torrent. 


Action of the Sea (and of large bodies of Water generally.)—Vast 
in amount as are the sediments collected by rivers, they are far sur- 
passed by the accumulation of detrital matters obtained by the waves 
and breakers of the sea. All who have resided for any length of 
time on an exposed and rocky coast, must be well aware of the de- 
structive action of the waves. The cliffs subjected to this action, 
gradually become undermined and hollowed out; and thus large 
masses of rock are brought down by their own weight. These, 
sooner or later, are broken up, and spread in the form of sediment 
along the shore, or over the sea-bottom. On some coasts, the amount 
of land destroyed in this manner almost exceeds belief.* On some 


* It would obviously be out of place in an Essay like the present, to enlarge on this point 
The reader unfamiliar with gceolocical details of this character, should consult, more es- 
pecially, Lyell’s Principles of Geology, and also the Cours Elémentaire of the late 
Alcide d'Orbigny. 
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arts of the eastern shores of England, and the opposite or western 
shores of France, for example, the sea has thus carried off, within 
the present century, from fifty to over one hundred yards of coast— 
measured backwards from the shore-line—and for a distance of many 
miles. Grave-yards, shewn by maps of no ancient date to have been 
located at considerable distances from the sea, have become exposed 
upon the cliff-faces ; and forts on the French coast, built by the First 
Napoleon, at two hundred metres and upwards from the edge of the 
cliff, now lie in ruins on the beach, or have altogether disappeared. 
These localities are mentioned as being more especially known to the 
writer ; but in all parts of the world examples may be found of the 
same destructive process. In the clay and sandy bluffs of our own 
lakes, as at Scarbro’ Heights on Lake Ontario, and elsewhere, the 
effects of this action may be equally studied. 

On a subsequent page it will be shewn that these results of denuda- 
tion, however striking in themselves, were greatly surpassed by those 
of former geological epochs; but confining our view at present to 
modern effects only, it must be evident to all that an enormous amount 
of sedimentary matter is annually, or even daily, under process of 
accumulation. The question then arises as to what becomes of this. 
The reply is obvious. The detrital matter thus obtained, is deposited 
in lakes or at river-mouths, or along the sea-shore, or over the sea-bed 
—contributing day by day to the formation of new rocks. In other 
words, existing rock-masses, worn down by atmospheric agencies, by 
streams and rivers, and the action of the sea, supply the materials for 
other and, of course, newer deposits. And thus, when we look upon 
a piece of stone derived from one of these, we may picture to our- 
selves the scene of its formation, and, with the poet, hear— 

The moaning of the homeless sea, 
The sound of streams that swift or slow 
Draw down onian bills, and sow 

The dust of continents to be— 


—for truly, is it the dust of new continents that is thus being depo- 
sited, atom by atom, by these slow but continued processes, 

All sediments diffused through deep or quiet water, arrange them- 
selves, under general conditions, in horizontal or nearly horizontal 
beds: the latter, if deposited on geutly-sloping shores, Professor 
H. D. Rogers, in his recently.published Report on the Geology of 
Pennsylvania, contests to some extent this usually-received view, and 
Vou. VI. 2u 


- 
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maintains that certain inclined strata of mechanical formation were ori- 
ginally of inclined deposition. This may be true under local or excep- 
tional, but certainly not under general, conditions. (See proofs, further 
on.) Where, however, sands and gravels are thrown down by currents 
and running streams, an oblique arrangement commonly takes place ; 


but this is more or less confined to the subordinate layers of which the 
larger beds consist, as shewn in the annexed figure. The inclined 
layers have sometimes different degrees of inclina- 54. 


tion, and even dip (in different beds of the same 

strata) in opposite directions, indicating changes in 

the tidal or other currents by which they were 

thrown down. This inclined arrangement is termed 

“false bedding,” or “ oblique stratification.”’ It 

may be seen in some of the more ancient, and also in some of the 
more modern deposits of this continent, as in the Potsdam Sandstone 
of the south shore of Lake Superior, and in the Drift gravels of many 
parts of Canada. 

Having thus rapidly traced out the formation of the mechanically- 
formed sedimentary rocks up to their deposition in the state of detrital 
matter on the beds of seas, lakes, or estuaries, we have now to inquire 
how these accumulations of mud, sand, &c., become hardened into 
rock, properly so-called. 

Consolidation of Sediments.—Most sediments hold within them- 
selves the elements of their own consolidation, in the form of particles 
of calcareous or ferruginous matter, which act updn the other sub- 
stances in the manner of a cement. Frequently, also, a large amount 
of calcareous matter is derived from the decomposition or solution of 
imbedded shells and other organic remains made up of carbonate of 
lime. In the majority of strata, and in sandstones more especially, 
merely cas‘s or shell-impressions are thus left, in place of the origin- 
ally imbedded shells. Masses of solid conglomerate are daily under 
process of formation, in places where springs containing calcareous 
or ferruginous matter infiltrate through the gravels and pebble-beds 
of our Drift deposits. Many thermal springs (and even ordinary 
river-water) also™contain considerable quantities of silica in solution ; 
and there is reason to believe that in former periods of the Earth’s 
history, springs of this kind must have prevailed to a very great ex- 
tent. These’ flowing into seas and lakes where sediments were under 
process of deposition, must also have lent their agency towards the 





MINERALS AND GEOLOGY OF CANADA. 445 


consolidation of such deposits. Many of our Canadian limestones, it 


may be observed—as those, more especially, which occur at the base 
of the great Trenton group (see Part V.)—are highly siliceous. 

The enormous pressure exerted upon low-lying sedimentary beds by 
those above them, must likewise have been sufficient in many instances 
to have effected consolidation. Loose materials, as graphite powder 
used in the manufacture of the so-called “ black lead”’ pencils, are 
thus rendered solid by artificial pressure. Spongy platinum, again, 
by the same process, is converted into the solid metal. 

The heat transmitted in earlier periods from subterranean depths, 
or generated amongst low-lying sediments by natural causes, may also 
have been concerned in the work of consolidating the originally loose 
materials of stratified rocks. It may be remarked, likewise, that 
sediments occasionally become solidified by simple desication. The 
shell-marl, or calcareous tufa, of our swamps, &c., becomes thus 
hardened on exposure to the air. 

(3) Changes to which the Sedimentary Rocks, collectively, have 
been subjected.—These changes comprise, principally : (a) Elevation 
above the sea level, with alternations of upheaval and depression ; 
(5) Denudation ; (c) Tilting up and Fracturing; and (¢) Metamor- 
phism and Cleavage. It is, of course, to be understood that whilst 
certain strata may have experienced all of these effects, others, on the 
contrary, have been subjected to upheaval, or to upheaval accom- 
panied by denudation, only. 

(a) Elevation above the Sea Level.—The stratified rocks, it has 


been shown, must have been deposited originally in the form of sedi- 


ments, under water ; and from the marine remains which so many of 
them contain, it is evident that as a general rule they were laid down 
on the bed of the sea, either in deep or in shallow water. We find 
these rocks, however, now, at various heights above the sea-level, and 
frequently far inland. Hence of two things, one: 


must have gone down, or the land must have been elevated above the 
water. 


either the sea 


The sinking of the sea would appear at first thought to be the more 
rational explanation of this phenomenon ; but if we look to existing 
Nature, we find no instance of the going down of the sea, whilst we 
have many well-proved examples of the actual rising and sinking of 


the land. 


In connexion with this inquiry, it must be borne in mind 
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that the sea cannot go down or change its level at one place without 
doing the same generally all over the world. 

To afford a few brief illustrations, it may be observed that on several 
oceasions within the present century, large portions of the Pacific 
coast of South America have been raised bodily above the sea, leaving 
beds of oysters, mussels, &c., exposed above high-water mark. The 
phenomenon, to the inhabitants of the coast, appeared naturally to be 
due rather to a sinking of the waters than to an actual elevation of 
the land; but at a certain distance north and south of the raised 
districts, the relative levels of land and sea remain unaltered: and 
hence, if the sea had gone down within the intervening space, its surface 
must have presented an outline of this character a 
a manifest impossibility. 

The land is also known to be slowly rising and sinking in countries 
far removed from centres of volcanic activity. Careful observations 
have shown, for example, that the northern parts of Sweden and 
Finland are slowly rising, and the south and south-eastern shores of 
the Scandinavian peninsula are slowly sinking: whilst around Stock- 
holm there is no apparent change in the levels of land and sea. The 
whole of the western coast of Greenland is slowly sinking; buildings 
erected on the shore by early missionaries, being now in places under 
water. A slow movement of depression, it is likewise inferred, is 
taking place along a considerable extent of the Atlantic sea-board of 
the United States. (See Canadian Journal, vol. ii. new series, p. 480.) 
On the shores of Newfoundland, of Cornwall, and qther districts, 
examples occur of sub-marine forests, or of the remains of modern 
trees, in their normal position of growth, below low water-mark ; 
whilst in neighbouring localities no change of level appears to have 
taken place. Besides which, without extending these inquiries fur- 
ther, we know that many fofsiliferous strata are hundreds, and even 
thousands, of feet above the present sea-level :—on the top of the 
Collingwood escarpment, for example, we find strata containing ma- 
rine fossils at an elevation of over 1500 feet above the sea; and on 
the Montreal mountain, shells of existing species occur at an eleva- 
tion of about 500 feet. And hence, if these strata had been left dry 
land by the sinking of the oceanic waters in which they were deposited, 
an immense body of water, extending over the whole globe, must in 
some unaccountable manner have been caused wholly to disappear. 
It is therefore now universally admitted, that the sedimentary rocks 
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have come into their present positions, not by the sinking and re- 
tiring of the sea, but by the actual elevation of the land. 

Many strata afford proofs of having been elevated and depressed 
above and beneath the sea, successively, at different intervals. Many 
sandstones, for example, exhibit ripple-marked surfaces, and some, 
impressions of reptilian and other tracks, through their entire thick- 
ness. This indicates plainly that they were formed slowly in shallow 
water, and that they were left dry, or nearly so, between the tides. 
And it indicates, further, that the shore on which they were deposited 
layer by layer, was undergoing a slow and continual movement of 
depression, otherwise the process of formation would necessarily have 
ceased, and the strata would present a thickness only of a few inches, 
or of a few feet at most. Afterwards a period of upheaval must have 
commenced, bringing up the rocks to their present level. In certain 
strata, also, the upright stems of fossil trees occur at various levels ; 
and in some localities, beds containing marine fossils are overlaid by 
others holding lacustrine or fresh-water forms; and these again by 
others with marine remains. Finally, to bring this section to a close, 
we have a striking example of alternations of land-upheaval and 
depression in the geology of Canada generally. Around Toronto, for 
example, we have strata of very ancient formation, belonging to the 
Lower Silurian series, overlaid by deposits of clay, gravel, and sand. 
Between the two, a vast break in the geological scale occurs. In 
other parts of this continent, many intervening formations are pre- 
sent (see the Table of Rock Groups, a few pages further on); and 
hence, it is concluded, that the Silurian deposits of this locality, after 
their elevation above the sea, remained dry land for many ages, whilst 
the intervening groups were under process of deposition in other 


spots ; and that, finally, at the commencement of the Drift period, 
the country was again depressed beneath the ocean, and covered with 
the clays, sands, and boulders of this latter time. Another period of 


elevation must then have succeeded, bringing up both the Silurian 
and the Drift formations to their present levels above the sea. 

(6) Denudation.—This term, in its geological employment, signifies 
the removal or partial removal of rock masses by the agency of water. 
The abrading action of the sea, of rivers, &c., acting under ordinary 
conditions, has already been alluded to; but the erosive effects of 
water, under conditions now no longer existing, may be seen in nu- 
merous localities. Sections of the kind shewn in the accompanying 
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figure, for instance, are met with almost everywhere, producing undu- 
lating or rolling 
countries. Here 
it is evident that 
the strata were 
once continuous 
in the space be- 


tween a and b. 
Valleys thus resulting from the removal of strata, are termed “valleys 


of denudation.” Some of these valleys are many miles in breadth. 
Their excavation, consequently, could not have been caused by the 
streams which may now occupy their lower levels. 





Their formation 
is universally attributed to the denuding action of the sea during 


the gradual uprise of the land in former geological epochs. Fre- 
quently isolated patches of strata are left by denudation, or are cut 
off by wide distances from the rocks of which they originally formed 
part. These are termed “outliers.”” Thus in Western Canada, small 
isolated areas, occupied by bituminous shales of the Devonian series, 
occur in the townships of Enniskillen, Mosa, &c., and constitute out- 
liers or outlying portions of the Chemung and Portage group (see 
Part V.), as largely developed in the adjoining peninsula of Michigan. 
The matter carried off in some districts by denudation, must have 
been of enormous amount; and when it is considered that most of 


the inequalities on the Earth's surface—those at least not immediately 
connected with mountain chains—have arisen from this action, it will 
readily be perceived that materials for the formation of newer strata 
were abundantly provided by this means alone. 

(c) Tilting up and Fracturing of Strata.—Whilst some strata re- 
tain their original horizontality, others are more or less inclined, and 
some few occupy a vertical and even a recurved position. 


That strata 
were not originally inclined, at least to any extent, is proved by the 
known arrangement of sediments when diffused through water,—these 
(with the exceptional cases already pointed out) always depositing 


themselves in horizontal, or nearly horizontal, layers. The same fact 
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is shewn also by the frequent presence of rows of pebbles, fossil 
shells, &c., parallel with the planes of stratification, as in fig. 56; by 
the occasional presence of the fossilized stems of trees (evidently in 
their positions of growth) standing at right angles to these planes 
(fig. 57); and sometimes by the presence of stalactites suspended in 
a similar position. 

The inclination of strata is technically termed the dip; and the 
direction of the up-turned edges, the strike. The dip and strike are 
always at right angles. In observing the dip, we have to notice both 
its angle or amount, and its direction,—as north, north-east, N10°E, 
and so forth. The direction of the dip is of course ascertained by 
the compass; the rate of inclination, by the eye, or by an instrument 
called a clinometer. The most convenient instrument for both pur- 
poses, is a pocket compass, furnished, in addition to the needle and 
graduated limb, with a moveable index hanging from the centre of the 
compass and playing round a graduated arc, as in the annexed out- 
line (fig. 58.) When the line A—B 
is held horizontally, the index J liang- 
ing perpendicularly, cuts the zero 
mark of the graduated arc. From 
each side of this point, the gradua- 
tion is carried up to°"90°. If, con- 
sequently, the line 4—B be placed 
parallel with the dipping beds of any 
strata, the angle of the dip will be 
at once shewn by the index. A con- 
trivance of this kind, exclusive of the compass, may be easily made 
out of a semicircle of hard wood. The index may consist of a piece 
of twine extending below the graduated limb, and kept taut by a lead 
plumb or by a stone. 


When strata dip in two directions, the line along the culminating 


point of the strata is termed an anticlinal or anticlinal aris (= a in 
fig. 59); and the line from which the strata rise (= ¢ in fig. 59), is 


called a synclinal or synclinal axis. Synclinals when of a certain 
magnitude, constitute “valleys of undulation.” Anticlinals are also 
often hollowed out by denudation, forming valleys or troughs called 
“valleys of elevation” (= e in fig. 59.) The term “elevation ’\ap- 
plies here, however, to the raised strata, and not to the actual position 
of the valley, as many of these so-called valleys of elevation lie in the 
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beds of rivers, or occupy comparatively low ground. The city of 
Cincinnati is situated in a remarkable valley of thie kind. Finally, 
it mast be observed, that when strata lic in parallel beds (as in fig. 59), 


the stratification is said to be conformable or concordant. When on 
the other hand, the beds are not parallel, the stratification is said to 
be unconformable. The accompanying section, in which the inclined 
beds belong to the Laurentian, and the 
overlying beds to the Lower Silurian 
series (see PART V.), as shown on 60 
Crow Lake, north of Marmora village) 
is an example of unconformable strati- 
fication, or of want of concordance be- 
tween these two series of rocks. As 
explained further on, a want of con- 
formability always indicates a geologi- 
cal break, or the commencement of a new geological period. 

Both horizontal and inclined strata frequently exhibit fractures of 
greater or less extent. Mineral veins, it may be mentioned, consist 


essentially of cracks or fractures running through the surrounding 


rocks, and filled up, by various agencies, with sparry, earthy, and 
metallic matters. The strata on one side of a fracture are often dis. 
placed, being thrown up or down, as it were. This peculiarity is 
technically termed a fault. An example is 

shewn in the annexed diagram. The levels oc- 61 

eupied by a displaced bed are sometimes only a 

few inches, and at other times upwards of a 

thousand feet, apart. At the first formation of 

a fault or slip, an escarpment or terrace of 

greater or less height must necessarily have 

arisen ; but in very few cases (if in any case 

unconnected with existing earthquake pheno- 

mena) is anything of this kind now observable, the ground having 
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been levelled down by the agency of denudation. In mountainous 
districts, the fracturing of strata has sometimes given rise to narrow 
valleys or gorges, called “valleys of dislocation,’ most of which have 
been subsequently widened by the atmospheric disintegration of the 
surrounding rocks, and by the streams or torrents of which they 
usually form the channels. 


(e) Metamorphism and Cleavage.—The subject of metamorphism 
has already been sufficiently explained, under the head of Metamor- 
phic Rocks, above. It is merely alluded to here as one of the 
changes to which strata of various geological ages have been sub- 
jected. The term “cleavage’’ is applied to a peculiarity affecting 
many clay-slates, and occasionally other strata. The rocks thus 


affected, are rendered eminently fissile or slaty by numerous cleavage 
planes which run through them in a direction generally inclined to 
that of the lines of bedding. The latter, in inclined strata especially, 
are sometimes distinguished with difficulty from the planes of cleavage, 
but they may be discovered by tracing out lines of fossils, or interea- 
lated bands of a slightly different: mineral composition, colour, &e., 
which mark, of course, the planes of deposition, and across which the 
cleavage lines usually pass without interruption. That cleavage is a 
superinduced effect, is shewn by this latter circumstance, and more 
particularly by the fact that imbedded fossils and stones are frequently 
elongated in the direction of the cleavage planes. The cause of the 
phenomenon is still exceedingly obscure ; but it is now very generally 
regarded as due to long continued pressure acting at right angles, to 
the lines of cleavage, whilst the rock was permeated by water or 
steam, or whilst it still retained its sedimentary condition. Many of 
the slates of the Eastern Townships, as those of Richmond, Kingsey, 
Melbourne, Westbury, &c., owe their fissility to superinduced 


cleavage. 


CLASSIFICATION OF ROCKS IN ACCORDANCE WITH 
THEIR RELATIVE AGBS. 


Our preceding illustrations have shewn us the distribution of rocks 
into three great groups—Eruptive, Metamorphic, and Sedimentary 
rocks—in accordance with their modes of derivation or general forma- 
tive processes. But these rocks admit of another and far more in- 
teresting classification: one based on their relative ages or periods of 
formation. 
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It is now universally admitted, on proofs the most unanswerable, 
that the various sedimentary and other rocks which make up the solid 
portion of our globe, were not formed during one brief or unbroken 
period, but were gradually elaborated and built up during a long series 
of ages. In areas of very limited extent, for example, even in the 
same cliff-face, or in excavations of moderate depth, we often find 
alternations of sandstones, limestones, clays, &c., lying one above 
another, and thus revealing the fact that the physical conditions pre- 
vailing around the spot in question must have been subjected to 
repeated changes. The same thing is also proved by alternations of 
marine and fresh-water strata in particular localities ; and of deep- 
sea and shallow-sea deposits, in others. Again, the sedimentary rocks 
are frequently found in unconformable stratification, as explained 
above: horizontal beds resting upon the sloping surface or upturned 
edges of inclined strata. (See fig. 60.) Here it is evident that the 
inclined beds must have been consolidated and thrown into their 
inclined positions before the deposition of the horizontal beds which 
rest upon them. In the absence of particular sets of strata in special 
localities, proving extensive denudation or long-continued periods of 
upheaval and depression—in the vast metamorphic changes effected 


throughout many districts—in the upward limita- 62 
. 


tion of faults (fig. 62), as sometimes seen—and, 
briefly, in the worn and denuded surface which a 
lower formation often presents in connexion with 
strata resting conformably upon it, —we have ad- 
ditional evidence of the lapse of long intervals of 
time during the elaboration of these rocks generally. 

But a still more conclusive proof of this fact is 
to be found in the limited vertical distribution of fossil species of 
plants and animals, the remains of which are entombed in so many of 
the sedimentary rocks. The sediments now under process of deposi- 
tion in our lakes, river-estuaries, and seas, frequently enclose, it will 
be remembered, the more durable parts, if not the entire forms, of 
various plants and animals belonging to existing creations. In like 
manner, the sedimentary deposits of former geological periods have 
enclosed also various organic forms peculiar to those periods. Each 
group of strata has thus its own characteristic fossils, except that in 
the lowest or earliest-formed series of deposits we meet with no traces 
of ancient life. These deposits belong to the Ascic Age of geological 
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history. All the succeeding periods have left us, in the rocks then 
under process of formation, vestiges, at least, of their organic types— 
those of each period differing more or less entirely from the forms 
which occur in both underlying and overlying strata. These facts 
are brought out more fully in the succeeding part of this Essay, in 
which the leading questions connected with the subject of Organic 
Remains, come under review. For present purposes, it will be suf- 
ficient to observe that by the careful study and comparison of these 
remains, geologists have subdivided the rock-groups into a certain 
number of formations, indicating the bygone ages and periods of the 
Earth’s history. Without entering at present into minute or contro- 
verted subdivisions, we may group these various formations as in the 
annexed tabular view : 








Modern Formations. 





Drift Deposits. 


Catnozorc or Tertiary Rocks. 





Mesozoic Cretaceous Series 
or 

. Jurassic Series 

| Seconpary : , 


Rocks. | Triassic Series. 








| Permian Series. 





« Carboniferous Series. 

Patazozor | pamela 
R Devonian Series 

OCKS (Por Canadian Sub-divisons, see Paw V.) 








Silurian Series. 
(Por Canadian Sub-divisions, see Pant V.) 











Azote Huronian Series 
| Rocks Laurentian Series. 


Notes on the above Table. 














(1) The formations enumerated in this table, are never found 
altogether: that is to say, they never exhibit a complete series at any 
one locality. But they are known to occur in this order, by a com- 
parison of their relative positions at different places. Thus, in one 
district, we find (in ascending order) the Silurian and Devonian se- 
ries ; in another, the Devonian and Carboniferous, and so on. 
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(2) In{Canada proper, the following series alone oceur : 
Modern formations. 
Drift deposits. 
Carboniferous series (in part only, in Gaspé.) 
Devonian series. 
Silurian series. 
Huronian series. 
Laurentian series. 


These comprise, lithologically, various sedimentary and metamor- 
phic strata, with, in some cases, accompanying eruptive rocks, as 
described fully in Part V. 

(3) One or more of several consecutive formations (as shewn io 
Note 2) are often “wanting” or absent at a given spot. The Car- 
bonifeorus rocks may thus, in certain districts, be found resting on the 
Silurian, without the intervention of the Devonian series. But the 
relative positions of these groups are never reversed, The Devonian 
beds are never found under the Silurian, for example, nor the Creta- 
ceous under the Jurassic. The absence of particular strata, at a 
given locality, is accounted for by the elevation of the spot above the 
sea-level during the period to which the strata in question belong; 
by denudation, or by the district having been situated beyond the 
area of deposition to which the sediments extended. (See some of 
the preceding obsefvations under “ Formation of Sedimentary Rocks,” 
* Denudation,” &c.) ‘ 


(4) A formation of a given age may be represented in one place 
by a limestone ; in another, by a sandstone ; in a third, by argilla- 
ceous shales, and so on. This will be easily understood, if we reflect 
that at the present day these different kinds of rock are being formed 
simultaneously at different places. Many of our preceding observa- 
tions have amply illustrated this, but the fact may be rendered still 
clearer by the accompanying diagram. In this sketch, the dark out- 
line is intended to represent a somewhat extended line of coast, with 
a river debouching into a deep bay. In the latter, the argillaceous or 
muddy sediments (m), brought down by the river, may be deposited. 
At G, we may suppose a granitic headland. The arenaceous or 
siliceous sediments (s) derived from the disintegration of this, will be 
arranged along the shore beyond it, by the set of the current. 
Finally, at L, we may suppose the occurrence of exposed cliffs of 
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limestone, yielding calcareous sediments (c). These various sedimen- 
tary matters will be also in places more or less intermingled, pro- 
ducing rocks of intermediate or mixed composition. But these rocks 
will be shewn to be of the same period of formation, by the identity 
of some, at least, of the organic bodies enclosed in them. As recent 
formations, moreover (although many of the enclosed shells, &c., 
would necessarily be distinct, owing to the diverse nature of the 
Sediments, the more or less exposed character of the coast, the vary- 
ing depths of water prevailing at different parts, &c.,) we might 
expect to find in one and all, coins, pieces of pottery, and other ob- 
jects of human workmanship, proving their contemporaneous origin. 
Hence, the age of a rock is in no way indicated by mineral composi- 
tion: sandstones, limestones, &c., are of all geological periods. 

(5) From time to time, during the gradual deposition of these 
sedimentary formations, various eruptive rocks were driven up amongst 
them, producing (in general) chemical or mechanical alterations of 
greater or less extent. This action is still going on, as witnessed in 


voleanic phenomena. 
(To be continued.) 


ADDITIONAL NOTE ON THE CRYSTALS OF LAZULITE 
DESCRIBED IN THE JULY NUMBER OF THIS 
JOURNAL, PAGE 363. 


Since the publication of my remarks on the American variety of 
Klaprothine or Lazulite in the last number of the Journal, I have 
received a communication from Professor George J. Brush, of Yale 
College, New Haven, informing me that the crystals in question do 


not come from North Carolina, but from Georgia. They occur at 
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Graves’ Mountain in Lincoln County of that State. The North 
Carolina examples analysed by Smith and Brush have not been met 
with in crystals. 

Professor Brush also informs me that these Georgian crystals have 
been described and figured in a paper by Professor Shepherd (by 
whom they were discovered) in the American Journal of Science and 
Arte, Vol. XXVIII. (2nd series), page 36. This paper has quite 
escaped my notice, and I have at present no means of referring to it. 
I hasten, however, in apologising for past negligence, to point out the 
fact of its publication. As regards the assumed trimetric character 
of these crystals, my views, I may venture to observe, remain un- 
changed.—E. J. Cuarman 


Orillia, C. W., August 15, 1861. 


SELECTED ARTICLES AND TRANSLATIONS. 


ON THE OCCURRENCE OF FERMENTATION-PRODUCING 
INFUSORIA, CAPABLE OF LIVING WITHOUT FREE 
OXYGEN. 





BY M. L. PASTEUR. 
(Translated from the Comptes Rendus, of February %5, 1961.) 





[As this communication has attracted much attention in France, we venture 
to lay a translation of it before the readers of the Canadian Journal. We 
should remark, however, that the animal nature of the infusoria discovered by 
M. Pasteur, does not appear to be absolutely proved. ] 


The formation of a great variety of products in lactic fermentation 
is a well known fact. Lactic acid, a peculiar gum, mannite, butyric 
acid, alcohol, carbonic acid, and hydrogen, make their appearance 
either simultaneously or successively, and in extremely variable and 
uncertain proportions. I have been led gradually to the conclusion, 
that, the vegetable ferment which transferms sugar into lactic acid 
differs from the ferments,—for two exist—which give rise to the 
gummy matter; and that these latter again, do not ever engender 
lactic acid. I have found, also, that these different vegetable ferments, 
f perfectly pure, cannot under any conditions originate butyric acid. 
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A special butyric ferment must therefore exist. On this point I 
have fixed for some time my undivided attention ; and the present 
communication is devoted to this question, that is to say, to the origin 
of butyric acid in the so-called lactic fermentation. Without entering 
here into all the details of my experiments, I may state at once the 
following result, namely : that the butyric ferment consists of a species 
of infusoria. So far was I from expecting this result, that for some 
time I did my best to prevent the development of the infusoria, fearing 
that these minute creatures lived upon the supposed vegetable fer- 
ment which I thought gave rise to the butyric fermentation, and which 
I sought to discover in the liquid media employed in my researches. 
But failing to make out the origin of the butyric acid, I finished by 
being struck with the remarkable coincidence between the presence of 
this acid and the ‘infusoria, the one always accompanying the other ; 
and since then, an extended series of experiments has convinced me 
that to these infusoria is exclusively due the transformation of sugar, 
mannite, and lactic acid, into butyric acid. We must therefore, con- 
sider these ‘ninute animals as the true butyric ferment. 


With regard to their description, it may be stated that they form 
small and usually straight cylindrical lines, rounded at the extremities, 
and either free, or united in chains of two, three, four, or even a larger 
number of individuals. The isolated forms are about 0-002 of a 
millimeter in breadth, and are from 0:002 to 0 05 or 0-02 in length. 
They move with a gliding (or jerking) motion, the body either remain- 
ing rigid, or exhibiting slight undulations. At times also, they turn 
upon themselves, and cause the extremities of their body to vibrate 
rapidly. The undulatory movements of the body become very evident 
when the length reaches 0-015 of a millimeter. One extremity is fre- 
quently curved, and occasionally both ends of the body exhibit a 
curvature, but curved forms are rare at the commencement of life. 


The reproduction is fissiparous ; and to this mode of generation the 
chain-like groupings are evidently due. In these chains, the last 
individual may frequently be observed in comparatively violent motion 
in its attempts to detach itself from the rest. 

Although, as I have said, the body of these Vibrionide is cylindri- 
cal in form, it often appears to be made up of a faintly-marked 
series of very short articulations. These undoubtedly represent the 
first stage in the development of the infusoria. 
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The propagation of these forms may be effected as in the case of 
yeast. They multiply readily if the medium be appropriate to their 
nourishment. It is a remarkable fact, indeed, that they may be pro. 
pagated ina liquid containing merely sugar, ammonia, and phosphates : 
erystallizable and, in a manner, mineral substances. Their reproduc- 
tion goes on with the appearance of butyric fermentation, the presence 
of which is always clearly manifest ; and although the weight of the 
ferment thus produced (as in other ferments) is always small as com- 
pared with the total weight of the butyric acid, it is still sufficiently 
marked. 

The existence of infusoria possessing the character of a ferment is 
a circumstance in itself well worthy of attention ; but in this instance 
it is rendered the more striking by the fact that these infusoria live and 
multiply without requiring the smallest quantity of atmospheric air or 
free oxygen. It would oceupy too much space to explain here, the 
means by which I have guarded against the entrance of free oxygen 
into the solutions and vessels in which these creatures swarm and 
multiply by myriads, but the complete exclusion of this element has 
been thoroughly proved. I will merely add in confirmation, that 
before presenting my results to the Académie, 1 have obtained the 
testimony of several of its members, before whom I have exhibited 


my experiments, as to the correctness of this assertion. 


Not only do these infusoria live without air, but its presence 
actually destroys them. So long as a current of pure carbonic acid is 
transmitted through the liquid in which they live and multiply, their 
development is in no way affected ; but if, under exactly similiar condi- 
tions, the carbonic acid be replaced by a current of atmospheric air 
for the space of two or three hours only, all perish ; and the butyric 
fermentation, connected with their presence, ceases at the same time. 

We arrive therefore at these two conclusions : 

1. The butyric ferment is an infusorial animal. 

2. This infusorial species lives without free oxygen. 

The present example is, I believe, the first recorded case of an 
animal ferment, and also of an animal capable of existing without the 


presence of oxygen in the free state.—E. J. C. 
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ON THE OCCURRENCE OF AMERICAN BIRDS IN EUROPE. 


BY H- GATKE, OF HELIGOLAND. 


(From the Proceedings of the Zoological Society of London. 1860.) 


The route by which American birds proceed to Europe is, as Yarrell 
justly terms it, “an interesting problem, of difficult solution.” For 
years this solution has occupied my attention, and although I have 
myself always been convineed that such of these entirely American 
birds as occasionally visit Europe do reach us by a passage across the 
Atlantic, this remains a mere opinion, carrying no weight if unsup- 
ported by facts, or by at least sufficient argument to make good the 
question at issue. 

The mere comparative review of the occasional visitors among the 
birds of Great Britain and of Germany will lead to the conelusion 
that the route of American birds to Europe must needs be a voyage 
across the Atlantic, for almost all the additions to the birds of Europe, 
of species purely American, have been obtained in Great Britain— 
which could not have been the case if they had proceeded in any 
other than an eastern direction—whilst the additions by Germany, 
furnished to the European Ornis, consist nearly entirely of birds 
belonging to Asia. 

However striking the result of such a comparative review may be, 
one question will always present itself, namely :—Whether it be pos- 
sible for a bird to sustain an uninterrupted flight sufficient to carry 
it across the wide expanse of the Atlantic. I am convinced that this 
is possible, and shal] endeavour to prove such possibility. 

This purpose necessitates a measure for the rate of locomotion of 
a bird through the atmosphere. For a long time I vainly endeavoured 
to obtain reliable data upon which to found an estimation of the rate 
of flight of birds—when at last I hit upon a passage in Yarrell’s 
“British Birds,” ii. p. 295, where, speaking of the Carrier Pigeon, he 
mentions the fact of one of these birds having performed a flight of 
150 miles in an hour and a half: it was on the 24th of June, 1833 ; 
the Pigeon flew from Rouen to Ghent ; sixteen others flew the same 
distance in two hours and a half. 

Wonderful as this instance of swiftness of the flight of a bird may 
appear, it certainly is still surpassed by birds when on their periodical 

Vou. VI. 21 
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migrations ; for the above feat was accomplished by an individual 
hatched and reared in at least semi-confinement, whose powers of 
flight consequently could not be nearly so well developed as in a bird 
grown up wild and free, which nearly every hour of his life has to 
depend on the utility of its wings, either for the purpose of over- 
taking its prey, or for that of escaping from being caught. 

Laying down, therefore, 100 geographical miles per hour as the 
rate of flight of birds during distant migration, one keeps—after the 
above—quite within safe bounds, and, at this rate, the 1600 geogra- 
phical miles from Newfoundland to Lreland would be effected in sixteen 
hours. No ornithologist will doubt for a moment the capability of a 
healthy bird to sustain a flight of that duration; during the long 
summer days many of the Hirundinide are on the wing for as long a 
period, and although their flight may be interrupted by occasional 
rests of very short duration, it is performed in the lower, less buoyant 
atmosphere, and consists of so many evolutions, that most decidedly 
it must on the whole be much more tiresome than the straight path, 
in the pure upper regions, of a bird bent on the performance of one 
long pilgrimage. 

Even supposing that birds become exhausted before accomplishing 
the passage across the ocean, observations I have made in the vicinity 
of this island have fully convinced me that small birds, such as 
Thrushes, Buntings, Finches, &c., are able to rest on the sea—even 
when a little in motion—and afterwards to resume and pursue their 
flight with fresh vigour. Of this I shall give the particylars further 
on; but, for the present, return to the above question, by giving an 
instance of endurance on the wing of a species which, with pretty 
good certainty, may be said every spring to perform in the period of 


one night, a flight of more than 1200 geographical miles; namely, 
from Egypt to Heligoland—the bird in question being a particular 
form of Blue-throated Warbler, Sy/ria carulecula, Pallas. 


This pretty little bird, noted not at all either for rapidity or great 
endurance of flight, has its summer quarters in the high northern 
latitudes of Sweden, Finland, and Siberia, whereas during the winter 
months it is staying principally in Egypt. On its spring migration, 
which takes place during the earlier half of May, the first place 
north of Egypt where it is to be found with certainty in pretty con- 
siderable numbers is Heligoland. Nowhere in the whole intermediate 
distance is it met with but as a great rarity—not even on the neigh- 
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bouring north coast of Germany—while here in Heligoland I have 
oftentimes obtained it in such numbers that more than twenty of the 
finest adult male birds have been bought by me in one day, and per- 
haps the same number by the bird-stuffers of the island. The fore- 
going admits of one conclusion only, namely, that this little bird per- 
forms the passage from Egypt to Heligoland in one uninterrupted 
flight, travelling—as many of the other small Insectivor@ do—during 
the night, starting towards sunset and arriving here about sunrise, or 
a little later, the time occupied being from twelve to fourteen hours. 
The distance from Egypt to Heligoland being about 400 geographical 
miles less than that between Newfoundland and Ireland, the rate of 
flight of this delicate little bird may be put down the same as that 
rendered by the above-mentioned Carrier Pigeon, and consequently 
furnishes a further proof that a healthy, well-flying bird is able to 
cross from the nearest point of America to Ireland without rest or 
any extraordinary support whatever. 


In the foregoing I alluded to the aptness of non-natatorial birds of 
resting, in case of exhaustion, on the sea, and of rising from it after 
having recovered sufficient strength to resume their flight ; and that 
at times, too, when the water is far from being unruffled. This state- 
ment is based on the following observations. One day, when out in a 
boat shooting, about two or three miles from Heligoland, I observed 
a very small bird swimming on the water. Neither the boatman nor 
mysclf being able to discern what species it belonged to, we became 
very eager to secure the stranger—conjecturing that it would turn out 
to be some wonderful rarity. When preparing to fire, I fortunately 
discovered that the expected prize was nothing but a Song-thrush ! 
Immediately our desire to kill was changed into compassion: the 
“poor Thrush” in so piteous a situation was to be “saved.” But 
how great was our astonishment, when, upon the approach of the 
boat, the bird without any apparent difficulty rose from the water 
and flew towards Heligoland in first rate style! Another time we saw 
a Snow-bunting, evidently exhausted very much, because it was float- 
ing scarcely 500 yards from the island. At the approach of my boat, 
this bird also very lightly rose from the water, but it was so weak that 
it had to resume its unnatural resting-place after proceeding about 
thirty or forty yards towards the rocks. We went after it again, and 
for a third time, but with the same result, whereupon we refrained 
from all further attempts at forcing our well-intended assistance upon 
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so obstinate a fellow—the more so as we entertained no doubts that 
after a little rest he would obtain a more solid footing without any 
help of ours. 


I will give one more instance of this propensity in birds—in all my 
experience the most striking: this time it was a Mountain-Finch 
which had been compelled to alight for rest on the water of the sea ; 
it was about three miles west of Heligoland. When this bird was 
approached by the boat, it rose very easily, mounted into the air to 
a great height—as birds do when starting for their migratorial exeur- 
sions—and then struck out steadily in a southern direction, without 
taking any notice whatever of the island. 

Although I believe in the foregoing to have proved sufficiently the 
possibility of birds being capable to cross on the wing from the 
United States of America to Great Britain, the greatest probability 
that they do so is still shown by the proportion the number of Ameri- 
can birds obtained in Great Britain bears to that of those obtained in 
the whole of Europe. Yarrell, in his “ British Birds,” 1845, men- 
tions more than forty instances of that description ; Tringa rufescens 
and Scolopax grisea having been obtained six times each! whereas 
Germany, Holland, and France together, offer but very few instances— 
some of which scarcely rest on good authority. 

Heligoland seems to form a happy centre. Here the gulls of the 
Arctic Sea, Larus rossiiand sabinii, meet the Numidian Crane, Grus 
virgo, Lanius phenicurus, and other African birds; whilst the United 
States send Mimus rufus and T. lividus, Sylricola virens, Charadrius 
virginicus, and others, to meet deputations from the far east of Asia, 
consisting of Turdus ruficollis and T. varius, Sylvia javanica, 8S. cali- 
gata, an’ S. certhiola, Emberiza rustica, E. pusilla, and E. aureola, 
Pyrrhula rosea, and a great many others. 


All these birds, together with a great number of acquisitions quite 
as valuable for the European Ornis, all captured on this island, are 


preserved in my collection—a collection which, although scarcely 
approaching to three hundred specimens, has, by Blasius, been pro- 
nounced to be “‘the most interesting between Paris and Petersburg.” 
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BY 8. COPLAND. 
(Prom the Journal of Agriculture, July, 1861.) 


The discovery of sugar in the plants of Europe is of modern 
origin, dating not farther back than the middle of the last century. 
It was in 1747 that M. Margraaf, a Prussian Chemist, made this 
discovery in analysing the Silesian beet-root, and the fact was com- 
municated by him to the scientific world, as one of the curiosities 
of nature, but not as likely to lead to any beneficial practical re- 
sult. It made some noise at the time amongst men of science, 
and without any immediate important action. Like the diseovery 
of steam power, the electric telegraph, and many other useful inven- 
tions, it was kept in abeyance for half a century, and only brought 
out into public notice and utility through a political necessity. 

About the close of the last ‘century, France had been denuded of 
most of her sugar colonies. Domingo, the principal one, had be- 
come free by the insurrection of the slaves, who had cleared the 
island of their former masters, and would no longer make sugar, 
This alone deprived France of a supply of upwards of 150,000,000 
pounds per annum of that condiment; other of the colonies had 
been wrested from her by the British, and so low was the supply 
of sugar reduced, that the French chemists were directed by the 
Government to investigate the subject of indigenous sugar, and see 
whether the discovery of Margraaf could not be turned to national 

vantage. One of the chemists thus employed, M. Achard, also 
a Prussian, stimulated by the high price of sugar on the Continent, 
and by the proposed rewards of the French Government, directed 
his attention solely to this subject. He published a treatise on the 
cultivation of the Silesian beetroot, and the mode of manufacturing 
sugar therefrom. Such, however, was the imperfection of the pro- 
cesses then used, that not only was the product so small as to amount 
to only 3} per cent, but the quality of the sugar was such that no- 
thing but the necessity of the case would have tolerated its use. 

From this period the attention of the people of continental 
Europe was directed to the subject. In France, the Government 
ordered that 100,000 hectares should be devoted to the cultivation 
of the sugar or Silesian beetroot, and the highest encouragement 
was held out to those who should most promote the native industry. 
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The interruption of the trade with those colonies which still re- 
mained to France, and which they soon after lost by the conquest 
of the British, induced the French directory, and afterwards the 
Imperial Government, to push forward the manufacture as much as 
possible. The price of sugar, indeed, on the Continent, was of 
itself a sufficient inducement. The issuing of the Berlin and Milan 
Decrees by Napoleon, by which all intercourse with England 
was as strictly interdicted as so extended a seaboard would admit 
of, raised the price of raw sugar to five francs (4s. 2d.) per kilo- 
gramme, or about 2s. per pound. On the other hand, by the aid 
of science, not only was the quality greatly improved by the em- 
ployment of chemical agents in its purification, but the product was 
increased from 3} to 4, 5, 6, and eventually 7 per cent. 

The existence of saccharine matter is not confined, amongst our do- 
mestic and other plants, to the beetroot. It is found in them all to a 
greater or less proportion, but greatest in that of the Silesian beet 
and its varieties. All the mangold-wurzel tribes possess it, but 
only the Silesian and its varieties in sufficient quantity to render 
its manufacture profitable. The Chinese sugar-cane, or sorgho, 
has, however, been recently introduced, and is now extensively 
cultivated in the south of France for the same purpose, and is 
found to yield a full proportion of sugar, below a certain latitude. 
It is a remarkable provision of nature, that, taking the latitude of 
45° as the line of demarcation, the quantity of saccharine in bul- 
bous plants rises as you advance towards the north, and decreases 
towards the south; and that, on the other hand, the gramineous 
plants, such as the cane, maize, sorgho, &c., increase their saccha- 
rine properties as they advance towards the south, and lose it 
towards the north. In the neighbourhood of Marseilles, for in- 
stance, the sorgho is found to yield fully 7 or 8 per cent. of sugar, 
whilst in the neighbourhood and latitude of Paris it does not con- 
tain more than 4 or 5 per cent. On the other hand, no beet sugar 
factories are to be found on the Continent below 45°. 

It is proper to state here, that there are in commerce two deserip- 
tions of sugar, possessing different characteristics, and requiring 
different processes in their production. The first and best of these 
is extracted in its perfect state, by mechanical means alone, from 
the cane and its varieties, the beetroot, and the maple. This sugar 
crystallises after condensation by boiling, and is identically the 
same in these three substances in properties and composition when 
similarly manufactured. That trom beetroot, however, is said by 
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chemists to be the strongest in saccharine power, and forms the 
finest crystals. 

The second kind is what is termed a factitious sugar, the 
product of the grape and other ripe fruits, and starch or farina. 
This kind is something similar to the common East India sugar, 
soft and weak, not forming regular crystals, as at present manipu- 
lated, but settled into tufted concretions, like the head of a 
cauliflower. The product of these is greater than that of the 
former, the grape containing about forty per cent. of saccharine 
matter ; whilst the farina, being itself already a residuum reduced 
by a simple mechanical process, requires only the addition of a 
chemical agent—sulphuric acid—to convert the whole mass into 
sugar, weight for weight. In fact, by the addition of the chemical 
agent, and the water necessary to dilute it, | cwt. of farina willl 
produce 1} ewt. of sugar. Both these factitious sugars, upon 
being tested by the saccharometer, prove to be greatly inferior 
to the first description, containing a proportion of not more than 
60 to 100 of saccharine power. It is, therefore, only when the 
potato is cheap enough to be manufactured into farina that it will 
be profitable to make sugar from it. The sulphuric acid is used in 
the proportion of 1 part to 100 of water. The process is too long 
to be inserted here; but it may be stated that diseased potatoes 
will yield starch as well as those that are sound. In the fatal 
years of 1846, 7, and 8, an immense quantity of diseased potatoes, 
in all stages of decay, were brought from the country into Dublin, 
and purchased by a starch maker, who made a fortune by extract- 
ing the farina. The process is so simple and inexpensive that we 
are surprised it has not been adopted by the English and Scotch 
potato-growers, in those seasons when the disease is general. 

Whilst the Napoleonic wars continued, and foreign produce was 
excluded, the price of sugar was sustained, and the manufacturers 
having a monopoly, made but little progress in improving the 
quality of their article. It was neither properly clarified nor per- 
fectly crystallized, and nothing but the absence of competition with 
colonial sugar enabled the manufacturers to sell the wretched stuff 
they made; and when the peace of 1815 returned, and it had to 
sustain the competition, the manufacture rapidly declined, notwith- 
standing a high protecting duty, and the desire of the Government to 
support it as a permanent branch of national industry. In 1828 the 
quantity produced was only 4800 tons, being the lowest ebb to which 
it was reduced. 
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Since that period, not only has the manufacture recovered itself, 
but it has been firmly established amongst the industrial pursuits of 
the country, as one of its most profitable branches of commerce and 
of rural economy. In 1829, Count Chaptal, who was the most ex- 
tensive grower of beetroot and manufacturer of sugar, being at the 
same time an eminent chemist and agriculturist, published his pro- 
cess in a work entitled Chimie appliquée al Agriculture. From that 
period the manufacture has steadily advanced; and such have been 
the improvements effected in the processes, that the quality of the 
produce now equals that from the West Indies, except that a slight 
taste of the beetroot still remains. This, however, does not apply to 
the refined or loaf sugar, which is perfectly free from any taste of the 
root. There are now in France, according to Lavergne, about 350 
sugar works, of which 150 are situated in the department of the 
Nord, to supply which 20,000 hectares (49,350 acres) of land are 
under beetroot ; producing an average of about 36 tons per hevtare 
(or 15 tons per acre), which, if we reckon 14 tons of roots to each 
ton of sugar, yields about 51,430 tons of that article. 


With respect to the profitableness of the manufacture, the best 
proof of it is the vast extension it has taken, not only in France but 
throughout the Continent. For some years it was protected in the 
former country by a high duty upon colonial sugar; but since the 
year 1852, the duties on indigenous and on French colonial sugars 
have been equalized, and the manufacture has been found quite capa- 
ble of standing the competition. The following statement is the 
actual result of an experiment, made at Tournay, in Flanders, of a 
patent process, upon 120,0001b., or 53 tons 1 lewt. 2qrs. 401b. of beet- 
root, the net produce of sugar from which was 8400lb., or 7 per cent. 
of uniform quality : 


53 tons Iqr. 401b. beetroot, at 15s. per ton 
Labour, coals, &c 

Rent, interest, insurance, &c 

Cartage, brokerage, &c 


Deduct 45cwt. molasses, 8s 
29 “ pulp for cattle, 6s 
9 “ skimmings, ls 


Cost of 3} tons sugar, ........0.0. ereey 
or £18, 7s. 1ld. per ton. 
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This also agrees with a statement given by Sir K. Kane, in his Jn- 
dustrial Resources of Ireland, in which he makes the cost of sugar 
from beetroot to be £19 per ton, the difference arising from his 
charging the beetroot at 16s, 8d. instead of 15s. Thus, it is agreed 
on all hands that sugar can be made from beetroot at 2d. per lb., and 
with duty paid at 3d. per lb., which is considerably lower than it can 
be made for at the West Indies. It has also been discovered that, by 
a peculiar process, refined or loaf sugar can be made as well and as 
speedily from the syrups as from the raw sugar, which latter is the 
old practice. By this improvement, expense, time, and labour are 
greatly economised, and a much quicker return made of capital em- 
ployed. It would be foreign to the object of this paper to go into 
the details of the manufacture ; but I may observe that, so much has 
the process been accelerated, that the beetroot that is taken into the 
factory in the morning is converted into loaf sugar before night. The 
writer has seen a loaf of sugar that was made from the juice of the 
root in five or six hours; whilst, by the old process, it required a 
fortnight or more to drain the molasses from it in a perfect manner. 

Whilst, however, this branch of industry has received a wide ex- 
tension ov the Continent, being introduced into all the German 
States, as well as France, Prussia, and Russia, we must notice a re- 
markable change that has occurred in its history ; that is, that all the 
small factories have been abandoned, so that, although the quantity 
of sugar made has greatly increased, the number of sugar-works has 
decreased considerably. Since the protective duty was taken off colo- 
nial sugar, it has been found that the private establishments formed 
by the beet-growers themselves did not pay, and they have consequent- 
ly been abandoned ; whilst the larger ones, which are under the 
management of firms or companies, have flourished in a remarkable 
manner, and extended their operations up to the year 1858-9, when, 
from some cause which has never been fully explained, a falling-off 
in the produce of sugar took place. In 1857-8, the quantity of 
sugar made was 1,517,435ewt. ; but in the following season of 1858-9 
it amounted to only |,308,796ewt. A still further reduction took 
place in 1859-60, when, up to the Ist January in the latter year, the 
quantity was 1,101,734ewt., against 1,124,016ewt. in the previous 
corresponding season. Thirteen small factories had suspended their 
operations, which accounts in a great measure for the falling off‘ 
whilst the injury done to the beetroots by the early frosts in the au- 
tumn of 1859 accounts for the unprofitableness of the manufacture 
with the smaller works. The present season, too, is not likely to 
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prove much more favourable than, if equal to, the last, in that res- 
pect—the entire summer having been unfavourable to the proper 
development of the saccharine in the roots, from the absence of sun- 
shine. These however are temporary derangements of the manufac- 
ture, to which all branches of industry are liable, and which will 
doubtless be surmounted ; and the question is, will the manufacture 
be profitable in the long-run in France and the other Continental 
states! because, if the affirmative can be established, there is no rea- 
son why it should not be equally so in this country. 


By the price-current of the last few days, I find the value of Madras 
sugar is 39s. per cwt., duty paid (10s. per ewt.), which gives 28s. net, 
or 3d. per pound. From this must be deducted brokerage and other 
charges, amounting to (say) 2s. per cwt., leaving 2}ths per pound, or 
26s. per cwt. as the net return. This affords a large profit, assuming 
that the former estimate is anything like correct. The following will 
place it in the most unfavourable position that can be supposed :— 


14 tons beetroot at 15s. per tom ........--e.eeeeee- £10 10 
Cost of labour, coals, &c....... cposeneen 10 
Rent, interest, insurance, &c.... 3.0 
Brokerage, cartage, &c.... «1... 66 e ee ee eee eeeees , 15 


2515 0 
13cwt. sugar, best crystalized, 26s................. £1618 0 
7 “ do. middling, 2is 7 0 
12 “ molagses, PBsccw cocenecccensces 12 0 
7%“ pulp, : ‘ 5 0 


2 0 


This account shows that sugar can be made from beetroot to yield 
a handsome profit. The prices given are below the market value, and 
the beetroot is charged at its full value, in the country at least, in 
ordinary years, although this season the prices will probably range 
higher. The following passage from M. Lavergne on the subject is 
of considerable importance: “It was feared, in the first instance, 
that the cultivation of the sugar-beet would lessen the production of 
cattle and wheat by occupying the best lands. But this fear was ill- 
founded, at least relative to the best-cultivated regions, It is now 
demonstrated that the manufacture of sugar, by creating a new source 
of profit, contributes to increase the other products of the soil. The 
extraction of saccharine matter deprives the root only of a part of 
its elements. Its pulp and foliage supply the animals with an abun- 
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dancé of food; and the returns of the sugar-works enable them to 
add commercial manures which indefinitely increase the fertility of 
the soil. In 1855, the city of Valenciennes, the principal seat of the 
manufacture, was able to inscribe upon a triumphal arch these signifi- 
cant words: “‘ Produce of wheat in the arrondissement before the 
manufacture of sugar, 353,000 hectolitres, (120,146 quarters 5 bushels); 
number of oxen, 700. Produce of wheat since the manufacture of 
sugar, 421,000 hectolitres (144,782 quarters); number of cattle, 
11,500.” 


The question, however, as M. Lavergne candidly admits, still re- 
mains to be decided, whether a still greater progress would not have 
been made if the manufacture had not existed, and the same capital 
and skill had been applied to agriculture and grazing ; and he refers 
to the case of England as a proof of what may be done without ally- 
ing manufactures to agriculture. There is, however, no doubt that 
in France the sugar manufacture has greatly stimulated the cultivation 
of land, and that far more manure has been made by the consumption 
of the pulp and the preserved foliage of the beet root than would 
have been raised had the manufacture never existed. On the other 
hand, the cultivation itself of 20,000 hectares (49,275 acres) of beet- 


root, producing to the grower, according to M. Lavergne, from £14 
to £50 per acre, according to the quality of the soil, must have 
placed agriculture upon a very different footing from that which it 
occupied when there was no manufacture connected with it.* 


The pulp or solid residue of the beetroot, divested of the juice, 
contains still from two to three per cent. of saccharine, and is greedily 
eaten by cattle and pigs, which fatten quickly upon it. Milch cows, 
although equally fond of it, will soon lose their milk, and go dry, if 
fed upon it, and their calves will die of inanition. This is probably 
owing to the small quantity of sugar and moisture it contains, which 
renders it unprofitable for the production of milk, which, as is well 
known, contains a large proportion of sugar.t The proportion of 
starch also, the basis of sugar, is only one per cent. on the residue, so 





* The quantity of pulp is about 20 per cent. of the entire root; thus 1000 tons of the lat- 
ter will yield 200 tons of pulp. 


+ In Tartary the natives convert milk into a species of sugar by the action of frost in the 
following manner: The milk, when new, is exposed in winter in broad shallow pans to the 
blast of the east wind. In a short time the aqueous parts of the surface are evaporated, and 
a white crispy crust forms, which is perfectly dry. This is scraped off, and the action of 
the frost is repeated ; and so on from time to time, till the whole of the milk is thus convert 
ed into a dry powder, which, if kept from the air, may be preserved any length of time. It 
possesses al] the properties of milk, and when mixed with water answers the same purpose. 
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that the quantity remaining in it is strictly confined to the 2 or 3 per 
cent., as above stated. 

Having thus given the history of the beet-sugar manufacture, as 
conducted on the Continent, the question presents itself next, Whe- 
ther it would be advantageous to introduce it into this country; not 
as an adjunct to the farm, as was attempted in France, and in every 
case proved a failure, but under the auspices of a company or firm, 
with adequate capital to carry it on upon an extensive scale, and with 
all the modern improvements and appliances, as it is now conducted 
on the Continent. We are aware that several attempts have already 
been made in England and Ireland to introduce it, all of which have 
failed. But having made myself acquainted with the history of each 
of these establishments, Iam able to show that their failures were 
owing, not to the impossibility of making the manufacture profitable, 
but, in the first instance, to the conduct of the Government in sup- 
pressing it, and in the last, to the mismanagement and misconduct of 
those who had the oversight of the concern. 

The first of these was established in Essex, by a respectable and 
well-known milling firm at Chelmsford. At that period (1832) the 
West India “ Interest "’ was all-powerful with the Government; and 
there being no law to impose a duty on indigenous sugar—it never 
having been contemplated that it could or would be manufactured 
here—the “ Interest ” took the alarm, and prevailed upon the Govern- 
ment to interfere by imposing a prohibitory duty, which at once 


broke up the establishment. The proprietors, however, claimed and 

obtained compensation for the loss they sustained on the occasion. 
About the same time a similar attempt was made at Hillsborough, 

near Belfast, Ireland, and it was under precisely the same circumstan- 


ces as that in Essex—the absence of any duty on indigenous sugar, 
which previously was unknown in this country. The measures of 
the Government in imposing a prohibitory duty, as in the former case 
stopped the works. The proprietors were entitled, as well as Messrs. 
M., to compensation ; but their demand upon the Treasury (about 
thrice the amount of their loss) was considered so extravagantly 
unjust, that it was indignantly rejected, and we believe that they 
never received a shilling from the Government. 

In reference to these two attempts it is proper to state, that although, 
while there was no duty imposed upon it (that on colonial sugar 
being about 3d. per lb.) there was a large margin for a handsome 
profit, irrespective of the quality ; yet so inferior was the article pro- 
duced—half treacle and half candy—and so imperfect was the machi- 
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nery employed, that it was at once seen to be impossible to come into 
competition upon equal terms with West India produce, and the enter- 
prises were therefore at once abandoned. 

The third attempt was that of the Beet-sugar Company, formed in 
Ireland in 1850, under the most favourable circumstances, and with 
every prospect of a successful result, so far as the capabilities of the 
country for raising the raw material, and the perfection of the ma- 
chinery employed, could insure it; but, however this may be, the 
enterprise failed through the folly of the beet-growers on the one 
hand, and the consummate dishonesty of those who had the manage- 
ment of the company’s affairs. 

The manufactory was established at Mount Melick, in Queen's 
County ; and in respect to the soil and its adaptation for growing the 
beetroot, no district could have been better selected for a site for the 
plant, The premises, too, were suitable, but there appears to have 
been old instead of new utensils and machinery introduced by the 
engineers, and they were found to be so defective that they could not 
be worked: the consequence was, that the greater part had to be 
replaced by new works, at an expense that absorbed a large portion 
of the capital: for, notwithstanding the enthusiastic favour with 
which the introduction of the manufacture was received in Ireland, 
not 500 shares out of 20,000 had been taken by residents in that 
country, and the Board of Directors were all residents in London ; 
Mr. John Gwynn, of British Bank celebrity, being the managing 
director of the company. 

At length, after much delay, the factory was ready to commence 
working ; but now arose another difficulty: The beet-growers, who 
had been supplied with seed gratis, under a written contract to sell 
the produce at a given price, refused to deliver it except at an advance 
of several shillings per ton. Their demand was rejected by the mana- 
ger, upon which threatening letters were sent to him, and it was 
currently known in the neighbourhood that Ribbon law was to be 
administered to him. This, however, was averted by the spirited 
conduct of a large employer at Mount Melick—a friend—who signi- 
fied to his numerous dependants that if any outrage was committed 
he would turn off every man in his employ. Through his friendly 
intervention, a compromise was effected with the farmers, and the 
factory set to work. A skilful superintendent from Valenciennes was 
employed, who certainly well understood his business; but, oa the 
other hand, he managed the concern so much to his own advantage, 
that the whole of the working capital speedily disappeared, and the 
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factory was shut up. The finale was most disastrous to the share- 


holders, who were called upon to pay up in order to meet a deficiency 


wholly owing to the mismanagement and neglect of the directors and 
employes of the company. We believe, however, that a large por- 
tion of the loss fell upon the right shoulders, namely, the man who, 
assuming the management of the concern, retained the dishonest 
overseer long after his delinquencies had been denounced to him. 
The whole of the plant was afterwards sold by auction; and there 
being no one to purchase it for Irish or English use, it of course 
fetched but little. And thus concluded the third attempt to establish 
the beet-sugar manufacture in the United Kingdom. 

Are we, then, to conclude from these failures that the manufacture 


? or that there 


of sugar from beetroot cannot succeed in this country 
are climatic or other natural obstacles to prevent its success’? No 
such thing. It has been proved that at 45° of north latitude the 
beetroot contains amply sufficient saccharine power to render the 
manufacture profitable, and that the higher we advance the larger the 
proportion of that element. Now, the British Isles range from 50° 

at the Land's End, to between 59° and 60° at the Orkneys, and are 
consequently quite as well adapted to produce the Silesian beetroot 
with a sufficient amount of saccharine as any part of France or Ger 

many—the former ranging from 42° to 51°, the latter from 44° to 
55°, of north latitude. Besides, the cultivation of the beetroot is 
well known and understood here, although that of the Silesian variety 
has not recetved that attention from the English farmer for fattening 
purposes it deserves. It is otherwise on the Continent, where, such 
have been the efforts and skillof the farmers, that one of them has 
produced a new variety that contains 17} per cent. of saccharine mat- 
ter, being quite equal to that contained in the cane of the West Indies. 
This is wholly due to the sugar manufacturers, who have instituted 
experiments and combinations for its improvement. An association, 
called Association pour Tindustrie sucri¢re du Zolverein, has been 
formed, composed of agriculturalists, manufacturers and men of 
science. The object is the promotion of the prosperity of the manu- 
facture in the States of the Zolverein, and the increase of the propor- 
tion of saccharine in the beetroot. There are 240 sugar-works in 
those states, which in 1857, produced 110,000,000 kilogrammes (110, 
000 tons) of sugar; whilst in the same year, 338 factories in France, 
made only 80,000,000 kilogrammes (80,000 tons). A very significant 
fact connected with this subject may as well be stated here, namely, 
that upwards of 30 sugar-works, which a short time since were con- 
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verted into distilleries, have again resumed t! anufacture of sugar. 
We shall have occasion to revert again to this tact in speaking of that 
second branch of agricultural manufacture. 

Resuming the subject of improvement: In Germany the Commit- 
tee of Beet-sugar manufacturers have proscribed all inferior varieties 
of the beetroot, and allow only the cultivation of the very best kinds. 


The consequence is, that the German roots excel those of France in 
saccharine power to the extent of from 30 to 50 per cent. Another 


fact of a singular character has been elicited by the investigations, 
with respect to the juice of the beet, that in proportion to its density 
is that of the sugar it contains. Thus, a root whose juice weighs 5° 
Baumé, contains only 4 per cent. of real sugar, and 5 per cent. of 
foreign matters ; whilst a root marked 10° Baumé, contains 15 per 
cent. of sugar, and only 5 per cent. of foreign matters. The perfec- 
tion to which the root has been brought is evinced by the fact already 
stated. M. Knauer, a cultivator of Grobermur Halle, is the party 
who produced the variety, to which he has given the name of the 
Imperial Beetroot, and which contains 17} per cent. of the entire 
weight of the root of sugar. ‘“ He has arrived at this result,” says 
the writer from whom I quote, “ by a system of selection. He im- 
proves his variety from year to year, by attention and minute observa- 
tion. He sells a certain quantity of this seed every year, and although 
its richness goes on increasing yearly, he reduces in an inverse propor 
tion the price of his imperial seed. He began selling at the enormous 
price of 816 francs (#34) per 100 kilogrammes (2ewt.), and has now 
reduced it to 225 francs (£9 7s. 6d.) per 100 kilogrammes.” The 
produce is small, but the intrinsic value of the root amply makes 
amends for any deficiency in the weight of the crop. Our English 
and Scotch farmers would do we!l to take a lesson from this German 
gentleman, who has proved the possibility of increasing, and even 
doubling, the amount of saccharine properties of this plant, which 
constitute its chief value, whether for sugar-making or for grazing. 
This improvement will more than enable the maker of indigenous 
sugar to compete successfully with the West India planter. The 
cultivation of the sugar cane occupies from 12 to 15 months, and it 
must then be all manufactured instanter, and on the spot; whereas 
the beetroot requires only 130 days to arrive at maturity, and can 
then be stored and manipulated at any time. This is an important 
advantage the beetroot manufacturer has over the colonial, especially 
if there is any equality in the amount of produce. On this point, 
too, the following information is derived from statements by the 
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planters themselves, and is corroborated by other persons of undoubt- 
ed authority on West Indian affairs. 

In 1849 a Committee was appointed by Parliament to inquire into 
the question of the sugar duties. Before this committee several of 
the West India planters were examined on oath, and they all agreed 
that, although the cane contained from 16 to 20 per cent. of saccha- 
rine, not more than from 4 to 6 per cent. was obtained from it, 
although it is well known by scientific men that the whole of the 
saccharine is convertible into crystallised sugar. Since that period, 
improvements have been introduced into the machinery department, 
and it is probable that the proportion of sugar obtained is now larg- 
er—possibly 7 or 8 per cent. Still a large amount of saccharine is 
wasted and thrown into the fire with the megass or refuse of the 
cane. A considerable quantity of it is crystalised by the sun in the 
plant itself whilst ripening, and cannot therefore be extracted. The 
two manufactures, therefore, are much upon a par in respect to the 
quantity of sugar obtained from the two plants. 

Dr. Davis, in his work on the West Indies, states that 100 hhds. 
of sugar, weighing l5ewt. each, cost 6672 dollars cultivating ; and 
deducting 2000 dollars for the molasses, the sugar costs 14s. per cwt. 
To this must be added 4s. for freight and insurance, and 3s. landing, 
warehousing, and brokerage, &c. But besides this, the loss by 
drainage on the voyage is estimated at 2ewt per hhd., which makes 
the cost amount to 24s. per cwt., besides interest of money, and 
other incidental charges and deductions. These bring the cost of 
West India sugar much higher than that of indigenous sugar made 
from the beetroot on the Continent, which at the market price yields 
a good profit when manufactured in the best manner and upon a 
large scale. 

There is no doubt, however, that the West Indian estates are ca- 
pable of being worked to much greater advantage than is the present 
practice in Jamaica at least. In Barbadoes the planters have adopt- 
ed the new scientific system, and are reaping the benefit of it in the 
increased amount and improved quality of the produce. In Deme- 
rara also, a spirit of enterprise has been evinced, and steam-power 
and machinery of the newest description introduced into the manu- 
facture. Still the colonial sugar-planters labour under disadvantages 
and drawbacks, from which the European sugar-makers are free, and 
the latter will always be able to make a profitable trade when the 
West Indian is losing money. 

Having thus given a history of the manufacture of indigenous 
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beet-sugar on the Continent, and its comparative advantage over 
that of Colonial sugar in point of profit, we shall now describe one 
which, although using the same raw material, is of a very different 
character in respect to its product. We refer to the distillation of 
ardent spirits from the beetroot and the potato, which has for some 
years been extensively carried on in several of the Continental 
countries ; and, so far as profit is concerned, with great success, in 
some of them at least. An attempt has been made by a French 
firm (Messrs. Champonnois and Co.) to induce the English farmers 
to establish similar works in connection with their farms, and a 
model distillery was erected upon the best principle at Fulkam. 
Fortunately the attempt was a failure; for assuredly it would have 
ended in the ruin of all persons concerned, and inflicted injury 
upon the agricultural interests of the kingdom, had it been exten- 
sively adopted. As the most favourable instance in which it has 
been so, we shall give a brief account of its rise and progress in 
Austria, where it has had a greater development than in any other 
country. 

It was, we believe, in Austria thaf the idea of uniting the distilla- 
tion of ardent spirits with the estates of the nobles was first suggest- 
ed. It is acountry so far isolated from the great grain markets of 
Western Europe, as to possess only one direct port, Trieste, at the 
head of the Adriatic, and the tedious route of the Danube, and the 
Black and Mediterranean Seas. On the other hand, at the period 
to which this paper refers (1830), there were no public roads or rail- 
ways in Austria capable of assisting the farmer to convey his 
produce to market, except at such an expense as would have swal- 
lowed up the whole value. The long continuance of extreme low 
prices, after the peace of 1815 (with the exception of two seasons), 
reduced the Austrian landowner to the brink of ruin, and it was 
a question with them, whether they should abandon the cultiva- 
tion of the land altogether, unless some mode were adopted of 
rendering the produce available by establishing agricultural manu- 
factures. That of sugar was at once adopted; and nearly at 
the same time the idea of distillation was started as a last re- 
source. 

In many respects Austria is more favourably situated for the 
prosecution of these branches of industry than France, being the 
only Continental state (with the exception of Russia) in which the 
subdivision of the land has not been adopted. The estates of the 
aristocracy are very large, and although imperfectly cultivated, and 
Vou. VI. 2K 
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embracing a great extent of forest, the incomes derived from them 
are immense. Thus Prince Esterhazy can travel fifty miles from 
Vienna on his own property,* besides large estates possessed by him 
in Hungary and other parts. Austria also, is purely an agricultural 
country, although destitute, or nearly so, of the means of disposing 
of her produce beyond the home consumption. It was therefore 
easy, when once the change was determined on, for the landowners 
to establish the sugar-works, and distilleries upon an extensive scale ; 
and this was in fact the case. 

At first the distilleries were set to work upon grain, the price 
being at that time (1830) very low, and the foreign demand nil. 
But in a few years the corn market recovered its activity, and prices 
of cereal produce rose throughout Europe, so that it was found more 
profitable to employ potatoes on account of the largeness of the 
average produce. In 1857 there were 16,000 distilleries connected 
with the land in the Austrian dominions. The quantity of potatoes 
consumed, according to the statement in the Journal d' Agriculture 
Practique amounts to 1,250,000 tons annually, which, reckoning a 
produce of three tons per acre, requires an extent of land equal to 
416,666 acres. The quantity of raw spirits extracted from them is 
63,828,039 gallons (imp.), being 20 per cent. of the raw material. 
The residue is estimated at 462,203,028 gallons, and is employed in 
fattening cattle and pigs, for which it is well adapted. It is estima- 
ted that the above quantity is sufficient to fatten 60,000 head of 
cattle of the average size, the manure from which will amply suffice 
to dress 50,000 acres of land. This, however, falls far short of the 
land employed in the cultivation of the tubers, as above stated, which 
shows that the continuance of the system must, without a large 
addition of purchased manure, exhaust and deteriorate the soil. 

It is assumed by the advocates of the system that these two 
manufactures have alone saved the landed interest of Austria from 
utter ruin. This may have been the immediate effect resulting from 
it, but whatever advantages the land owners may have derived from 
it—and they certainly have been enriched by it—the effect is injuri- 
ous both to the occupiers of land and to the country at large, 








* Prince Esterhazy has immense flocks of sheep on his estate. The writer was present at 
the Holkham sheep-shearing in 180% or 1809, when the Bar] of Leicester, (then T. W. Coke) 
introduced the Prince, and referred to his being a large flock-master, upon which the Prince 
offered a bet of ten guineas that he had more shepherds than Mr. Coke had sheep. The 
bet was accepted, and upon receiving the account subsequently from the steward, or head 
shepherd, the Prince won the bet by one shepherd over Mr. Coke’s flock. The Prince is still 
living, and the writer was recently informed by Mr. Smallbones, his consulting steward, 
that his present flock consists of 250,000 sheep, besides lambs. 
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by the exhaustion of the soil, and the diversion of capital from its 
improvement, to the pursuit of a branch of industry certainly not 
the best calculated to promote the material prosperity; nor is it a 
less favourable feature that the attention of the husbandman is 
divided between two incongruous occupations, which, although de- 
pendent the one on the other for success, were never intended to 
be united. The proof of the injury sustained by agriculture from 
the system is to be found in the smallness of the return of the three 
cereal crops (wheat, barley, and oats), which, taken together, does 
not average more than four and three-fifths of the seed sown; and 
by the inattention manifested of late years to the races and breed- 
ing of cattle and sheep.* The temptation of an immediate profit, 
and a certain market for their potatoes and beet-roots, has led the 
farmers to neglect the more important cultures, to the destruction of 
good farming, and, as a consequence, the material prosperity of the 
country. 

But the system adopted by the great Austrian distillers for the 
disposal of these spirits is still more injurious to the welfare of the 
country. Having contracted with the farmers for the growth of a 
certain extent of potatoes, they advance money to them, and also 
spirits. Every inducement is held out to them to purchase this lat- 
ter, upon the faith of the growing crop, and the consequences prove 
most injurious both to the moral and physical character of the rural 
population. A French writer(M. Maric), himself an advocate for 
the principle of agricultural distilleries, has borne the following tes- 
timony to its effect in Austria. ‘As to the consequences of the 
inordinate use of alcohol, they speak for themselves. Galitia exhi- 
bits an example which deserves to be studied; and they have been 
amply exposed and brought to light in the publications of those au- 
thors and temperance societies who have undertaken to struggle 
against the use of alcoholic liquors.” 

With regard to the attempt to introduce the system of agricultu- 
ral distilleries into the United Kingdom, although hitherto it has 
proved unsuccessful, and the last two seasons have proved adverse to 
the profitable working of the system, we have reason to believe that 
another attempt will be made to overcome the scruples of the Eng- 





* Notwithstanding that Austria possesses the finest grazing lands in Europe, the supply 
of butcher's meat is much below the cousumption, and it requires an importation to the 
amount of one million sterling to supply the deficiency. Even the breeding of horses is 
now very little attended to, as well as of cattle, which is carried on without any regard to 
excellency of race. The breeders are said to be guided in their choice by size rather than 
form and symmetry. 
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lish farmers, and to induce them to adopt it. We shall point out 
the evils that would, as we believe, inevitably attend and follow its 
adoption. 

In the first place, by absorbing a large amount of the capital now 
engaged in agriculture, the means of the farmer would be restricted, 
and the improvement of the land retarded ; whilst, by the distraction 
of his mind between two incongruous employments—both of which, 
to be successful, requires an individual attention—he would generally 
lose that steadiness of character which has been one of the principal 
means of his success. Whatever temptation there may be in sea- 
sons when low prices prevail, to deviate from the regular cultivation 
of the land, and to divert it in part, and the capital employed, to 
manufacturing purposes, for the sake of an immediate advantage, 
the return thus obtained would not compensate for the injury that 
would be permanently inflicted upon the land, and, therefore, upon 
the occupier in the deterioration of the soil, as in Austria. 

But, however profitable this system may, at its commencement, 
prove to the distiller, its extension would certainly prove ruinous to 
all engaged in it. The increased supply would inevitably lower the 
price of the produce till it yielded no profit, or even left a loss. 
This has actually been the case in France, where, for the last two 
years, most of the distilleries have been stopped on that account ; 
and all the efforts of the Champonnois party to make out that they 
yielded a fair profit, have failed to convince those who actually suffer- 
ed a loss on the working. The fact, too, that in the states of the 
Zolverein upwards of thirty works that had been changed from the 
production of sugar to that of aleohol have again reverted to the first 
purpose, is too significant to require any comment. 


SCIENTIFIC AND LITERARY NOTES. 


GEOLOGY AND MINERALOGY, 
COAL DEPOSITS OF BRITISH COLONIES IN THE SOUTH 
(From the Mining Journal of April 27, 1861.) 

Among the numerous mineral products that will be shown at the Interna- 
tional Exhibition of 1862, there can be none of greater interest than the samples 
of coal. Every information as to quality, extent of deposit, facility of working 
and market price, with statistics of the quantity mined, will be of great impor- 
tance. The supply from our own coal beds at home is indeed enormous, and 
the export trade, as we have already shown ‘considerable : but the economi: 
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products of coal are every day being enlarged by obtaining oil, dyes, and other 
chemical products therefrom. The great extension of steam navigation, ocean 
and coasting, the increase of steam motive-power for manufactures and machi- 
nery of various kinds, the demand for coal in different quarters for illuminating 
purposes, and even for fuel in many of our rapidly progressing colonies in 
Africa, Australia, and the East, render the more general discovery and working 
of fossil fuel in those dependencies of immense importance to their future suc- 
cessful advancement. Fortunate, therefore, is it that coal exists in our South 
African colonies, in New South Wales, Victoria, Tasmania, and New Zealand; 
in Labuan, Nova Scotia, New Brunswick, and Vancouver. In many parts of 
British India, too, coal has been discovered and successfully worked. Although 
the supply of this valuable mineral is no doubt illimitable, yet with the exten- 
sion of trade and settlement, of manufacturing industry and steam navigation, 
it may be useful to point out the various and increasing sources of supply, and 
to direct more prominent attention to them in a commercial point of view. 
Analyses of the special qualities of the coal would also be especially useful. 

It is chiefly within the last quarter of a century that the immense increase in 
the factories of England, in her railways, steam-vessels, steam engines, gas- 
ometers, and foundries, have rendered coal of such great value to the advance- 
ment of our country's commerce, comfort and civilisation. In the year 1772, 
Pennant gave as a grand feature in the national commerce that 351,890 chal- 
drons of coal were shipped that year at Newcastle, of which about 260,000 
chaldrons formed the London stpply. Now the export from that port to Lon- 
don alone reaches 1,250,000 tons; the foreign exports exceed 7,300,000 tons ; 
while the annual produce in the kingdom amounts to nearly 70,000,000 tons, 
A consideration of these figures will serve to convey some idea of the immense 
present and daily increasing consumption of coal. Coal is the indispensable 
aid to all industrial progress ; and even in this metropolis we require now about 
6,000,000 tons annually 

In the Cape colony deposits of coal have been found near Burgher’s Dorp, 
and on the surfaces of several farms in the Albert district, but is too high in 
price to warrant much being done with it; 3s. being the lowest price paid for 
@ muid, or sack of 23 bushels. It is of good quality, and burns well, but being 
taken from the surface is not so good as that obtainable by digging to a depth 
of some feet, an experiment which the Dutch farmers are loth to try, on account 
of the trouble. Some specimens obtained by digging are stated to have been 
found equal to many descriptions of English coal. It is found of a fair quality 
in the hills to the north of the Tugela River; and anthracitic coal, probably ag 
good as that in general use in the United States, is in considerable quantities 
near Washbank and Sunday Rivers. This coal, in other parts of the world, 
has lately acquired a considerable degree of importance, and a high value, being 
almost pure carbon, and burning without smell or smoke. There is also coal 
found in Natal of excellent quality, of the ordinary bituminous description, in 
the ravines between Biggarsburg and Umzinyati River, 63 miles only distant 
from Maritzburg, the capital ; and there is another in a small river near Biggars- 
burg, in lat. 28°7’, long. 29°25’, which is intersected by a vein of trap. Bishop 
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Colense speaks of coal being found in Natal in abundance, and of the finest 
quality, but as yet too far from the sea coast, with the present means of land 
carriage, to make it worth while to transport it in large quantities. At a farm- 
bouse on the Tugela, the Bishop saw excellent bituminous coal, the produce of 
the colony, which cost nothing where it was found, but which sold for £5 the 
ton at Maritzburg, from the great expense of transit. In county Victoria, to 
the north of Durban, there is a place on the sea shore where a vein of coal crops 
out, and is quarried and used by the neighbouring sugar-planters. It is a sur- 
face coal, and, of course, the quality of a lower stratum would be, in all proba- 
bility, vastly superior. 

The Borneo and Labuan coal is chiefly absorbed in China and Singapore. 
The Labuan coal is of excellent quality, and lies so near the sea that it can be 
carried on board ship from the pits mouth. There seems, however, of late 
years, to have been some stoppage in the company's operations ; for, while 5539 
tons of coal were sold from the mines there in 1856, the sales dropped to 1100 
tons in 1857, and in 1858 there were no sales at all. Whether this arose from 
want of labor, or from some other cause, we cannot learn 

In New South Wales, the Australian Agricultural Company are in possession 
of « valuable coal field at the south entrance of Port Hunter. In 1836 the total 
amount of coals raised in the colony was but 12,646 tons, which had increased 
to 67,660 tons in 1851, and 216,397 tons, of the value of £162,182, in 1858. 
This quantity was obtained from nineteen coal mines. The high price of labor 
has somewhat stayed the progress of colliery‘operations. The whole area of 
this great Australian coal field cannot be less than 16,000 square miles; much 
of this is situated at too great a depth for profitable working, but at Newcastle, 
and on Hunter River, it crops out to the surface in seams of from four to ten 
fect in thickness. The Rev. W. B. Clarke, a geologist of repute, states that 
from his own surveys and actual knowledge, as compared with its gold fields, 
the carboniferous portion of New South Wales is of infinitely greater value. It 
bas been said of North America that “no part of the known world offers so 
great a development of carboniferous rocks;" but Australia presents a close 
parallel with that rich coal-bearing region, and there are enormous areas of teng 
of thousands of square miles occupied by these carboniferous ore beds in New 
South Wales and Queen's Land. Several workable and valuable coal seams 
exist on the Bremer and Brisbane Rivers, and along the shores of Moreton Bay. 
On the Brisbane River steamers can load by lying literally at the mouth of the 
mines, as is the case at Lake Macquane; this phenomenon is characteristic of 
the coal of New South Wales. In the colony of Victoria veins of coal of supe- 
rior description have been found in many localities—Western Port, Gipps Land, 
Moonlighthead Coast, and other places. There is also a field extending from 
the Barrabool Hills to Cape Otway, which presents many characteristics similar 
to that of Western Port. In both those fields the only seams of coal of work- 
able thickness have been found on the sea shore between low and high-water 
mark. The place where the coal crops out, on the Cape Otway shore, is within 
four miles of Loutit Bay; and in respect of proximity of harbour has the ad- 
rantage over the Western Port field. Coal has also been discovered at Cape 
























































Patterson, about 150 miles from Melbourne, on the south-east coast. 
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A good 


‘workable coal field would be of the greatest importance to Victoria for the 
operations of its railways, factories, and steam-vessels. 
geological formation at Mount Gambia holds out the promise that coal might be 
found in abundance in that district by means of the needful appliances, properly 
directed. Coal is reported to exist in considerable quantities at King George's 
Gound, Western Australia ; it is said to cover a space of 30 miles, and to com- 
mence at Doubtful Island Bay, close to the sea shore. There is also a good coal 
stratum on the Preston, near that colony. A fine field exists in the north at 


28°57 south latitude, and 113°30' east longitude. 


In South Australia the 


The mine is 45 miles from 


Champion Bay, 42 miles from the mouth of the Irwin, and about 200 miles 


north of Perth. 


The whole island of Tasmania is interspersed with coal formations, either 
bituminous or anthracitic, and labor alone is required to secure good and cheap 
fuel. Mining operations have been carried on in the island on a small scale. 
It requires something more than a mere acquaintance with the mechanical pro- 
cesses of mining in pits that have long been worked, to open new seams, and 
direct the necessary operations for extracting the mineral without waste or 


injury, so as to send it to a profitable market. 


The demand for coal that now 


exists in Australia, and is likely to grow every year, is far in excess of the 
requirements of the colonies prior to that accession of population and expansion 
of commerce in all its branches which was occasioned by the gold discoveries. 
The timber supply hitherto depended on for fuel in all the great centres of popula- 
tion is partially exhausted, and we have already shown the extensive use that has 
sprung up of steam-power in machinery and locomotion both on land and sea. 
"No reasonable doubt can be entertained,” writes Dr. Milligan in his very 
elaborate Report on the Coal Fields of the East Coast of Tasmania, “ that for 
all practical purposes of the present day, an inexhaustible supply of good coal 


exists at Mount Nicholas and Fingal. 


Whether it may be profitable to send it 


to market, or practicable to consume it productively on the spot, is for capital- 
ists and speculators to consider, and probably for unforeseen circumstances to 


decide.” These words were written in the year 1848. 


At that time Melbourne 


was a smal! village, and the River Yarro and Hobson's Bay frequented only by 
a few ships, taking home their annual cargoes of tallow and wool, the early, 
and for many years the only, staples of the district of Port Phillip, now become 
the important colony of Victoria. The gold fields were undreamt of; the in- 
terior of the country unoccupied, except by sheep runs; and the River Murray 
and its tributaries unexplored, while they are now traversed by steam-boats. 
At that time railroads were unknown in Australia; steam-machinery had no 
place, save in the shape of an occasional fiour-mill, and none of the great ocean 
steamers, which now serve the uses of a developed commerce, had visited the 


Australian waters. 


It seems, therefore, an opportune time to call attention more prominently at 
home to the vast deposits of coal that are lying unused in many of the southern 
colonies, to stimulate further examination and to throw together a few notes 


with respect to existing information and enquiry on the subject. Dr. Milligan, 
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whose report gives proof of a very careful survey and inspection of what he 
terms “the magnificent coal seams of the east coast,” says they extend over a 


large area. (Of the quality of this coal, he states in general terms that “ it is 
first-rate, and will be found equal to any or all of the purposes to which the 
best English coal is applied.” He says, again, “ the coal is of the finest quality, 
of a deep black colour, with a rich, bright, and splendent lustre, like that of 
resin or jet. It is easily frangible, and ignites readily, burning in the mass with 
a wild ruddy flame, and a strong glare.” In the immediate vicinity of Fingal 
lies the Steiglitz coal field, at a very practicable distance from the two shipping 
places of George's Bay and Falmouth. Steiglitz main stream, in the Mount 
Nicholas range, which is twelve feet in thickness, is a distance of twelve miles 
from the sea by a road already made 

The island of Tasmania resembles Wales in the character and position of its 
coal, which is anthracite in the southern part of both countries. Extending 
northerly, it gradually loses that character, by becoming semi-bituminous. It 
is, however, important for colonial interests that the use and value of anthracite 
coal should be properly made known. Mr. Taylor, in his “ Statistics of Coal,’ 
states “ that the researches of scientific men have proved that anthracite coal 
was formerly bituminous, having been deprived of volatile matter by the action 
of internal heat; leaving a greater amount of carbon, the excess of which 
stamps the value of coal for general purposes, except in the manufacture of 
gas ;" and he adds that in the smelting of ores anthracite is preferred to bitu- 
minous coal, which cannot be used in the furnace in a crude state, but must 
first be converted into coke. Anthracite coal is obtained on Schonter Island, 
on the coast, where vessels may anchor within 200 feet of the coal pit. The 
seam is from six to seven inches thick, and consists of layers of anthracite, of a 
porous and coke-like character, with smal! layers in succession of bituminous 
coal. The miners state tliat they could afford to deliver it at the water's edge 
for 4s. or 5s. per ton. At South Cape a seam from eighteen to twehty inches 
thick is found, but not worked. The coal is highly carbonaceous, but largely 
mixed with iron pyrites. At Richmond it crops out on the west bank of the 
Coal River, about one mile from a point on the estuary where vessels of twenty 
tons may load. The seams vary from two to two and a half feet in thickness. 
At Newtown, within two miles of Hobart Town, the capital, anthracitic coal is 
obtained in six shafts, at depths varying from thirty-five to eighty feet, and the 
supply sent into town is considerable. It sells from 25s. to 27s. per ton. At 
Tasman’s Peninsula, known in market as Port Arthur coal, it has been worked 
largely for nearly thirty years, and, though a coarse anthracite coal, it throws 
out great heat, and is much valued for furnaces. It sells from 30s. to 35s. per 
ton. Bituminous coal is found at Douglas River, on the north-east coast, about 
four miles from the sea. Some of the seems are eight feet thick, and so close 
do they often run to the surface that in a fifty-feet shaft six seams of coal were 
cut. A seam of twenty inches has been worked for the Hobart Town market, 
where the coal is sold at 30s. to 40s. per ton. In the interior this coal crops 
out in the bed of the Ouse River, where the seam is four feet thick, under a 
four-feet bed of pipe-clay. Bituminous coal is also obtained in the North, at 
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the Mersey, on Port Frederic, the seams being from two to three feet thick. On 
the River Don, in the same neighbourhood, it crops out of the earth in many 
places from twenty-six to thirty inches thick, and this coal is stated by Mr. Sel- 
wyn to be the best in the island. In two places where shafts have been sunk, 
twenty-seven inch seams have been found less than twenty feet from the surface. 
For many of these particulars we are indebted to the official colonial reports of 
Dr. Milligan and Mr. Selwyn, both eminent geologists 

An extensive bed of shale has been found at the great bend of the River 
Mersey, near La Trobe, which is estimated to cover 490 acres, and to have a 
depth of from eighteen to twenty feet, equal to a quantity of 20,000,000 tons. 
Making, however, a liberal allowance for waste, and for walls to support the 
ground in mining, it is calculated that at least 10,000,000 tons might be quar- 
ried and mined with ease. This shale is found close to the surface. Where it 
has been exposed to the atmosphere it is of a light brown colour, but taken 
from a greater depth it is of the colour of dark grey; and a emall piece of it 
the flame of a candle lights easily and burns brilliantly. The extraction of oil 
from shales and coal has been largely extended of late years, not only in the 
United Kingdom, but in France, Germany, and the United States. The demand 
for lubricating oil on railways, and in machinery, and for many manufacturing 
purposes, is constantly increasing. Its great recommendation consists in the 
fact that it remains limpid and pure after exposure to the atmosphere, and never 
thickens or clogs on the machinery, as ordinary oils do. The manufacture of 
this oil is not attended with any difficulty that would prevent its becoming a 
colonial industry. The process is very simple, at least as much so as the manu- 
facture of gas. 

In New Zealand much enterprise has lately been displayed in coal mining, a 
matter of some importance now that there are so many coasting steamers, inter- 
colonial steam-vessels running to Sydney and Melbourne, and that a Pacific line 
is projected thence to Panama by the Otago Government. At the Motupipi coal 
field the fuel improves as the seam is worked ; the coal is rather sulphurous, and 
burns rapidly, leaving a good deal of ash, but does well for steamers, if mixed 
with an equal quantity of English coal. At Pakawan coasters can load coal, 
but vessels above 200 tons have to load in the offing, or at the Pata Islands. 

The preliminary step to all manufacturing enterprise is the development of 
the coal beds where they exist. The furnace and the steam-engine are the great 
industrial forces of the age; and to these coal is the staff of life. That many 
of our principal colonies possess this substance in abundance, should satisfy 
them more than if they had great gold fields. With it they can create gold by 
direct exchange, and by manufacture. Both by exporting the produce of their 
mines, and by using it in the creative processes of manufacture, they have it 
in their power to make a vast addition to their public wealth, and greatly 
augment their capability of supporting an industrial population. The collection 
of samples or foreign coal may be made one of the most interesting in the 
Exhibition, having regard to its important uses. Full details with respect to 
the seams, accompanied by maps and geological sections and reports, statistics 
of production, existing for land transport or shipment, and authentic analyses, 
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would render the collection a medium of reference of the highest interest. 
Especially should samples of all varieties from different localities be placed side 
by side for comparison, independent of the special colonial collection of objects 
of which they would form a part. 

We have confined our observations here to the coal deposits of our southern 
colonies, but will direct attention hereafter to those important coal fields we 
possess in the western world. 


NOTES ON CANADIAN ONLORITOID.—BY T. STERRY HUNT, F.2.8. 
(Prom the American Journal of Science and Arts, May, 1861.) 

“ Among the crystalline Palwozoic schists of the Notre Dame Mts., which are 
the Canadian prolongation of the Green Mts., of Vermont, is a rock characterized 
by the presence of a mineral which has been designated in the Reports of the 
Burvey by the name of phyllite, from the supposition of its identity with a similar 
mineral from Massachusetts, described, named and analyzed by Thompson. The 
mineral in question is abundant in a fine grained grayish wrinkled micaceous 
schist from Brome, and in larger specimens from Leeds ; where it occurs in a 
similar rock which is pearl gray in colour, passing into greenish gray, and con- 
tains a large proportion of quartz with a mineral talcose in aspect, but alumis- 
ous in composition, and apparently micaceous. Similar micaceous schists coa- 
taining the mineral in question may be traced in the continuation of the Notre 
Dame Mts., as far as Gaspé. In the rock of Leeds the phyllite occurs in small 
lamellar masses rarely more than one-fourth of an inch broad and one-eighth of 
an inch thick. In some specimens it forms spherical aggregations half an inch 
or more in diameter composed of radiating lamella and sometimes making up 
one-half the volume of the rock. In niost localities however the masses are 
smaller and less abundant. The mineral has a perfect cleavage in one direction 
and two less distinct transverse cleavages, ‘ the lamell# are often curved and are 
not easily separable. Hardness 6-0, density 3°513, colour dark greenish-gray 
to black ; brilliant black on the surfaces of perfect cleavage, which have a 
vitreous lustre ; the cross-fracture is granular and exhibits a feeble waxy lustre. 
The streak and powder are greenish gray. The mineral resembles somewhat s 
dark coloured variety of hypersthene.’ The analysis of a carefully selected 
specimen from Leeds gave as follows :* 


This analysis shows the mineral to be chloritoid, with which its specific 





* Report of Geol. Survey of Canada, 1858, p. 194 
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gravity and other characters agree. It is the barytophyllite of Breithaupt, the 
masonite of Jackson and the sismondine of Delesse. All of these minerals occur 
in argillaceous, micaceous or chloritic slates and having a hardness of 5°0—6°0, 
and a density of 3°45—3°57. have been united with chloritoid, with which they 
agree in composition. (Dana, Mineralogy, ii. 298.) 

The phyllite of Thompson, according to the analysis of that chemist contains 
a larger amount of silica than chloritoid together with more manganese, and 
6°80 p. c. of potash, but having had occasion to repeat several analyses of this 
chemist, I have found that his determinations of alkalies are entirely erroneous. 
Thus in the case of raphyllite a tremolite containing only traces of alkalies, he 
indicated more than ten per cent of potash and in his retinalite, a pure serpentine, 
nearly nineteen per cent of soda.* In both cases the error was at the expense 
of the magnesia of the mineral. The substance examined by Thompson has not 
60 far as | know been examined or identified by American mineralogists, but in 
the mineralogical cabinet of Laval University at Quebec, is a specimen from the 
collection of the late Mr. Heuland ; said to be phyllite from Massachusetts, which 
is evidently chloritoid, and cannot be distinguished from the specimens of that 
mineral just described ; the rock is also apparently identical. 

The ottrelite of Haiiy, to which Dana has referred the phyllite of Thompsoa, 
occurs in an argillaceous slate in Belgium, and in a specimen before me cannot 
be distinguished from the phyllite from Massachusetts or the chloritoid of Canada. 
This mineral has however been analyzed by Damour, whose name is a guarantee 
for accuracy, and differs from chloritoid in containing a considerable excess of 
silica, which might possibly be derived from the gangue. The specific gravity 
which Damour has assigned to ottrelite is 4.4—which is so extraordinary for a 
mineral of that composition that we are led to suspect some error probably of 
the press or pen. The question of the identity of ottrelite with chloritoid is one 
which requires farther examination. Meanwhile the latter mineral assumes some 
importance to the lithologist as characterizing over wide areas considerable 
masses of schists, which we have elsewhere described as chloritoid slate.” 


NOTICES OF BOOKS, &c. 


Lovell’'s General Geography. By J. George Hodgins, LL.B., Quarto, pp. 100, 
with numerous maps and illustrations. Montreal, J. Lovell; Toronto, R. & A. 
Miller. 1861. It must be well known to all engaged in the duties of tuition, 
that works compiled essentially for teaching purposes rarely succeed in meeting 
all the requirements of their special cases. Something is generally omitted or 
but slightly touched upon in this place, or too much elaborated in that; and 
treatises in which one would least expect it, are often made a vehicle for the 


* Report of Geol. Survey of Canada, 1850 p. 40. 
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expression of partial or peculiar views. It is therefore with the greatest satis- 


faction that we call attention to the very ably compiled and exceedingly well 


got up manual, entitled “ Lovell’s General Geography Both author and 
publisher merit the warmest commendations. Although intended mainly for 
primary schools, and thus illustrated with numerous engravings of characteristic 
animals, important cities, &c., most useful in fixing the attention and aiding the 
memory of the young—the work, from its careful condensation and statistical 
and other tables, may be consulted with profit as a book of reference by those 
who have long bid the schoolmaster good-bye. The engravings are far in 
advance of those with which elementary geographical works are usually supplied ; 
and the views, judging from sketches of some twenty or more European and 
American cities with which we are well acquainted, are really fair representations 
of what they profess to be. The maps likewise, although necessarily upon a 
small scale, are amply sufficient fur general purposes. We may therefore truth- 
fully recommend this School Geography as the best and most useful manual of 
its kind that we have yet met with 


On the Pre-Carboniferous Flora of New Brunswick, Muine, and Kastern 
Canada. By J. W. Dawson, LL.D., F.G.S., &c. In this important communica- 
tion, reprinted from the Canadian Natwraliat for last May, Professor Dawson 
describes various new species of land plants from Lower and Upper Devonian 
rocks of this continent; and he gives in conclusion a general summary of the 
pre-carboniferous genera and species at present discovered in British America and 
the State of Maine. The land plants, of which thirteen or fourteen are due to 
Dr. Dawson's own determinations, amount to about twenty-one species. These 
according to the author, belong to the Conifer, Sigillarim, Calamitew, Aster- 
ophyllitee, Lycopodiacem, and Filices. Of the latter (Ferns) only two species, 
Oyclopteris Jacksoni, Dawson, and an undetermined Sphenopteris, are known. 
The Calamitee furnish also but one form, the Calamites transitionis of Goeppert, 
likewise met with in the Devonian beds of Silesia, and in the Lower Carbo- 
niferous rocks. By adding to these the Devonian flora of New York and Pen- 
sylvania, the list of species, all belonging to Cryptogamous or Gymnospermous 
types (Dawson), amounts to about thirty. Professor Dawson observes however, 
that additional forms have been discovered in New Brunswick subsequently to 
the drawing up of his paper 


The Metals in Canada: A Manual for Explorers, §e. By James L. Willson 
and Charles Robb, Mining Engineers. 12mo. pp. 81. Montreal: Dawson and 
Son, 1861. The compilers of this little work have just established themselves 
as mining engineers in Montreal, and they take this method of introducing 
themselves (in this capacity at least, for otherwise they are well-known) to the 
notice of the Canadian public. The work treats usefully of the various conditions 
of occurrence of metalliferous deposits generally, and gives directions for the 
carrying on of preliminary and other explorations with regard to these. It 
contains also brief notices of the more common metallic ores and economic 
minerals, with some hints on the chemical examination of these bodies. A few 
inadvertencies have crept into the compilation, such as that which states that 
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iron cannot be reduced to the metallic state by the blowpipe, whilst all other 
metals (except manganese) can ;” but, passing over these, the work will be found 
useful to land-owners and others interested in mining pursuits 


Sur [ Unité des Phénoménes Géologiques dans le Systéme Planétaire du Soleil, 
Par L. Seemann. Paris, 1861 A notice of this interesting memoir will appear 
in our next Number 


Tables of Measures: English, Old French, and Metricai 
Provincial Land Surveyor and Civil Engineer 
1861 


By Arthur Wurtele, 
Montreal: B. Dawson and Son 
In this useful little brochure, a series of Tables of corresponding French 
and English weights and measures, amounting to thirty-three in number, are 
given in a portable and convenient form. 


These tables should find a place in 
every engineer's and surveyor's office 


In the Lower Province more especially, 
where the old French measures are still obstinately retained in spite of the 
modern system, they will be found quite indispensable, and will meet undoubtedly 
with a ready sale 

Journal of Education; Lower Vanada, Our best thanks are due to the able 
conductor of this Journal for the regular transmission of copies. We hope to 
notice more fully in another issue the volumes for the present year, and in the 
mean time we may sincerely congratulate their editor on the success which has 


uttended his efforts in promoting the cause of education in the Eastern Province 


Remarks on Upper Canada Surveys, with Extracts from the Surveyors’ Reports, 


ontaining a description of the soil and timber of the Townships in the Huron and 


Ottawa Territory. Appendix No. 36 to the Report of the Commissioner of 


Crown Lands for 1860. Quehec, 1861. In issuing this Report in an easily 


accessible shape, the commissioner of Crown Lands has acted most judiciously 


It contains a large amount of valuable information on the newly arranged 
listricts of the Huron and Ottawa Territory, and it is furnished in addition with 
1 carefully prepared map. Intended settlers and others interested in this exten- 


sive region, will do well to procure copies without delay. The notices of the 


townships are briefly and clearly given, and are confined to really useful 


details—describing the soils, minerals, timber, streams, mill-sites, and other 


For the copy kindly sent to us, we are indebted 
to Thomas Devine, Esq., of the Crown Lands office, by whom the map which 
accompanies this Report, has been compiled 


matters of practical interest 


Map of the United Counties of Prescott and Russell. By J. 8 


S. Abbot Evans, 
P.L.S 


This valuable map, of which a copy has been forwarded by Mr. Evans 
to the Canadian Institute, shews in addition to general topographical features, 
the positions of all the town-halls, post-offices, schoolhonses, mills, and more 
mportant inns throughout the area embraced within its Survey, thus rendering 
t of more than ordinary utility. 


Other publications, received at a late date, will be noticed in our next issue 


E. J.C 
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d many achenia on a hollow torus, having an urn-shaped synsepalous 
calyx,which finally becomes pulpy ...........-++++- oo0ee vowes dst «+++ Hx. Rosa. 
“¢ many achenia on the surface of a fleshy torus ........-....+.+. c+eeeee Bz. Strawberry 
° 
© | many achania, with or without an appendage derived from the styles, col- : 
lected on a dry knobbed torus ........-.-+.+++++ eevecceses ovsvveveue Ee. Clematis, Potentilla. 
: distinct any of the single ones occurring s } many small drupes united round a knobbed torus ............... -++++eee He. Brambleberry 
%. - reeeed in one or more circles $ 
(~) a single circle of carpels adhering by their outer edge to the torus—the 
o whole forming a fleshy fruit ...... Si anee neceecesee pptnneeareust -.» Tae Pomse.—Zz. Medlar, Apple. 
E pair of follicles ......cccsscccsecccceescccssceces bGdbacesentdugienen . xz, Asclepias. 
Py numerous carpels crowded on an elongated receptacle .......... sseceeese Ha, Magnolia. 
* (of several or many carpels ........ 4 
numerous carpels separately half imbedded in a common fieshy receptacle... x. Nelumbium. 
{epicarps generally separating at nateiy* lobes of the fruit wernid Reoma.— Zz. Euphorbia, Dictam- 
asunder elastically .........+++++- eocvececccoeesssccores eveees ‘ : nus. 
P : i ele ; - Dieaisttu.—Zz. Tropeolum, Alis- 
partially-forming a lobed fruit .. { epicarps not separable: lobes dividing without elasticity........ oeeeeess oan 
coherent .. two carpels each producing one seed from each side, seneied four indehis- ; Nocumentum.— Zz, Borago, La- 
cent nuts, like naked seeds: each lobe @........-+-+++++ ub Sées sweets mium. 
entirely or nearly so. 
_ { fruit indehiscent: the carpels forming 
E | by their coherence a bag open at the 
: edges of the carpellary leaves only meeting, } apex : ; ; panssisweaedewerees : - se eetccteescee passes akans Er. Reseda. 
b= leaving the fruit ne-celled, wit parietal ° 
£ placenta {on the middle line of each carpel 4 ae ee eodeodau te Ez. Viola. 
} | dehiscent 
> by pores under stigmatic rays ....... Pe eee a Ex. Papaver 
: § adherence slight : dehiscence by separation of the carpels (Surroupat) ........-..--6---eeeeceeeee sovekeus -.++ Bz. Colchicum. 
- © 
= dehiscence by circumscission .............+eseeseeeess le ee i sn (eeeecacewcedemnae . Pyxius.—Hr. Hyoscyamas 
& edges of carpellary leaves meeting at the 
= axis, being infolded and adherent, forming | dehiscence by the midribs of the carpellary leaves, i.e. vertically down the middle of each (Locuicipat).........- Ex. Tulip. 
= double partitions: placenta axillary } . 
Es dehiscence as in the last, but the valves formed by the united halves of two carpels breaking from the infolded por- 
3 > Gens whieh ave ented af the amis CRMNSIRAGAR). occ cccccwede cee cccccccccccccccccccessoccecceselagesesssese Er. Morning Glory. 
oe 
og 
» & . Gralt eeBeb Renee pi BOGE occ c vc ccccccccvcesceneesess cnbdecccccessccesccccences oe cdecesubiale , x. Solanum. 
oe 
: . edges of the carpellary leaves infolded to the 
5 axis, and again projecting into the cell, the 
| placenta forming a round or lengthened en- 
s largement within each cell ..........-..+- =e a Se ee eS ee «+++ Kaz. Gaultheria. 
s placentation free cenfra/, perhaps from the ( dehiscence by teeth at the apex ..... 2.2... cece cece eee ee een eneneens odeast Onset teen O6t0eceeds ee Er. Cerastium, Primula. 
2 absorption of the parts of the carpellary j 
2 leaves forming the partitions, or from the : 
5 base only of each carpe! producing placenta | by circumscission ................-.+0-eeeeeeeee puheusecedadiiscocendesececcescecesétecpecuseheun ovencecs Pyxus.—r. Anagallis. 
= 
4 ye two, three, or more carpels only perfecting 
P| | one seed : ba enkes Liebe seeadastkéneh bkwbhe das cocbeaetn capsintdensocccosefocesscccencesiescesess ceebenenaeean Kz, Chenopodium, Rumex. 
i 
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CLASSIFICATION OF FRUITS. 


BY WILLIAM HINCKS, F.L.S., &c., PROFESSOR OF NATURAL HISTORY, UNIVERSITY COLLEGE, TORONTO. 











WHI SONRING CIID 6ii on bc cinccccicine cnvsccceccsdsocscscocevess eeewrcares Ez. Dorstenia. 
on the upper or inner surface of an 
expanded receptacle which forms a nearly closed expansion lined with the numerous flowers, and 
finally becoming pulpy, as the contained fruits mature ...... ésenceteeeset oe Syoonus.— Ze. Fig. ‘ 
multifioral or collective ..... eercese each flower producing a separate pulpy fruit, without permanent envelopes. The 
, { (e fruits of several or many flowers ee ONO iis cn pdiciemantemsdinbdweth<dewece ee ceus Cotteotive Benny.—Fxz. Mulberry. 
combined into a composite body.] 
i " , seeds naked at the base { scalés pulpy ............ .-» Srrosirom Berry.—Ez. Juniper. 
formed from a spike or head a} fae 
flowers; the separate fruits with } { . __ Ke Pi 
their envelopes adhering together fruits from the separate Seer errrr rrr tre - Srrosii.vs.— Zz. Pinus. 
flowers, with the ex- > 7 : : 
terior parts united % seeds in carpels: exte- { setter pulpy ....... — * Soncess.— Es. —- wun 
into a cemposite fruit | rior parts united with | . -— pple. 
r dry : consisting of capsules or 
the carpels into a com- center telitel ith thei 
ssite fruit woody follicles, with their 
3 4 - PD cbanvies kecevee . Ex. Banksia. 
woody pyxidium, with calyx adherent on the lower part, opening by a cover 
y 3 I pening by 
raised by the axis ....... Lotukebasunesdsekdeebebendd etoewd vevesuetedes Ez. Lecythis. 
{ dehiscent vertically, the entirely adherent calyx opening with the 
gi GRNTR ho nak wh 60 t0kccacdiseconses bishdnewe tietvouneredverns . Ez. Epilobium. 
b capsule { dehiscent near the apex of the carpels only, the adherent calyx form- 
= SE DOORN ong. 6. dn decccdeteceveccccsccccccccccccccccs Ez. Eucalyptus. 
( dohiecont by pores im cach call ...... ccc ccccccsevecsesceceeseees .. zx. Campanula. 
calyx, as well as torus, adhering 
wholly or partially { pulpy fruit of several coherent carpels, soft externally............0...00000 Tar Beanr.—Zr. Fuchsia, Ribes. 


(fruit inferior ; flowers epigynose) 
pulpy fruit of several coherent carpels, with a coriaceous or woody external crust Hz. Pomegranate. 


fleshy fruit of 3 carpels, with the external covering hardened ................ Pero.— Ez. Cucumber. 
[ consisting of carpels | fruit of 2 dry single-seeded carpels, separating from below .................. OCremocarr.— Zz. Parsley. 
with adherent exte- 
rior parts like the preceding, but not separating from below. Each portion a......... .. Cocovs.—Z#r. Galium. 


single-seeded fruit, probably from 2 carpels, the limb of the adherent calyx often 
unifloral (belonging | 5 a Bi os cane rndecdsscsmcthacexcoorowewise ve eats ctdde Crrseta.—Zz. Dandelion. 
to a single flower) | 














SY CE ncith callin ts sh ann onddvicdncictosedereswnseourede --+++. Ez. Tigridia. 
LP PPPrrrrrrrr rrr TTT Trerry 
totally aGboring. .2cccseessccccccccccccssccces étasegenuvesvevews evseeee Ez. Nymphaea. 
consisting of carpels 
only.* 
Leoume.— Er. Pea. 
Fo.uicie.—#z. Larkspur. 
of ome carpel OMly.......0-ccceccereeeceneseneeeeeseeeseeereeecseterareseeenerrstttnssnsee eee seeseeeseesessness Scud die nabiasiadea tema aanedine egtaNhaanael { Beary (simple).— Zz. Barberry. 


Acuantuu.—Exr. Urtica. 





Davuer.— Er. Plum. 


{many achenia on a hollow torus, having an ee eg ther 
| calyx,which finally becomes pulpy ..........--s0 sees ceeeccccceees . Ex. Rosa. 
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In the course of my botanical labours, both as a teacher and a 
student of scientific characters, I have strongly felt the importance of 
great accuracy in the definition of the different kinds of fruits,—in 
reference not to mere external marks, but to their real nature and 
structural constitution. My acquaintance with a very great number 
of botanical treatises, has not yet introduced me to any arrangement 
entirely satisfactory to my mind; I have, therefore, made an attempt 
to supply the deficiency, which I lay before the Institute as a slight 
contribution to practical science, which can be best appreciated by 
those most immediately engaged in this class of studies. 

I premise that the gynecium, the germ-producing part of the 
flower—like the andraeceum, the corolla, and the calyx—consists of 
one or more circles of similar organs, each of which is in its essential 
nature a leaf modified in its development, as is abundantly proved by 
analogical reasoning and by monstrosities. In the case of the gyna- 
cium, each distinct organ is called a carpel (carpellum), its tip being 
the stigma; its elongated extremity, when present, the style; and 
the germs being produced in some definite relation to it, most usually 

Vou. VI. 2™ 








496 ON AN IMPROVED CLASSIFICATION OF FRUITS. 


along its border. Although the production of germs from the axis, 
as maintained by some high botanical authorities, is not antecedently 
very improbable, I cannot consider it as established by any good 
evidence, and it supposes so remarkable an anomaly in the mode of 
fertilization, as cannot be admitted without certain proof. Again, 
each carpel, according to the analogy of the leaf, has an upper and 
under surface, and a middle portion containing the vascular system. 
The under surface, which forms the external covering of the fruit, is 
called the epicarp ; the vascular layer, the mesocarp ; and the upper 
surface, which lines the interior of the carpel, the endocarp. The 
differences in the mode of development of these parts, explain the 
membranous, coriaceous, woody, fleshy, or pulpy character of fruits, 
or certain portions of them; and it thus appears why these differ- 
ences are of minor importance, and may occur between fruits of the 
same essential structure. 

The number of germs produced in a carpel depends partly on the 
productive tendency inherent in the species, arising from its elemental 
structure and vital energy ; much, also, on the space afforded to it 
and the amount of nutriment it receives. It is common for a carpel 
to be single-seeded, and not uncommon for the seed so closely to fill the 
folded carpel that the whole passes for a naked seed. It may have two 
or several seeds ; and in a few instances the germ-producing of pla- 
cental portion of the edge of the carpel is extended and crowded with 
germs so as greatly to multiply the seeds. The coherence of carpels 
in a circle is very common, and may either be slight and partial, pro- 
ducing a lobed fruit, or more complete—either by the edges only of 
the carpels, causing a one-celled capsule with parietal placente, by 
their meeting on the axis so as to cause axillary placente, or by 
their turning inward from the axis, so that the placente project into 
the cells; and in these cases, if the substance be membranous, coria- 
ceous, or woody, the opening may be by the separation of the carpels, 
by the splitting asunder of the midrib of the carpel, by separation of 
the external portion from the firmly united infolded parts, by the 
turning back of valves at the upper part, by circumscission, or by pores 
formed to allow of the escape of the seeds. If we add to these cir- 
cumstances the various adherences of exterior parts, we have the 
means of explaining the nature of all known fruits. We endeavour 
to express the facts with as many distinct names for varieties of fruits 
as we have found adopted by good authorities, and can perceive to be 
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useful, in the accompanying tabular view, which is by no means pro- 
posed as exhausting the varieties of fruits, but will at least sufficiently 
explain the principles upon which, I conceive, they ought to be studied. 


ADDITIONAL NOTE ON THE OCCURRENCE OF FRESH 
WATER SHELLS IN THE UPPER DRIFT DEPOSITS 
OF WESTERN CANADA. 


BY E. J. CHAPMAN, 
PROFESSOR OF MINERALOGY AND GEOLOGY IN UNIVERSITY COLLBGR, TOROFTO., 


In a recent number of this Journal, I published a series of Notes 
on the general conditions of occurrence of the Drift deposits of Upper 
Canada, in which | strove to establish, more especially, the former 
extension and union of our great lake-waters. Amongst other facts 
tending to this view, | cited examples of the occurrence of fresh- 
water shells, identical with those of our existing lake-species, in seme 
of the higher Drift-beds, as discovered respectively by Mr. Robert 
Bell of the Geological Survey of Canada, by Dr. Benjamin Workman, 
of Toronto, and by myself. I have now to add to the localities there 
cited, one of still higher interest in its bearings on this question, as 
it discloses, over a considerable area, an extraordinary abundance of 
fresh-water shells belonging to seven distinct genera. This locality 
was discovered and made known to me by one of my former students, 
Mr. A. E. Williamson, at present engaged on the Northern Railway 
of Canada. It lies around the Nottawasaga river, in the vicinity of 
the Angus Station of that railway. The shells, at least, are more abun- 
dant or best seen at this spot, but I have traced them over a distance 
of four miles south of Angus Station, and I havejalso found them to 
extend a mile or more in other directions. In all probability, 
however, they will be met with much beyond these limits, as my visit 
to the spot was a hurried one, and made during a day of extreme heat. 
They lie in fine sand, at various depths below the surface of the ground, 
varying, at the points examined, from about a foot to sixteen or 
eighteen feet, according to the surface inequalities of the district. 
Those at present collected comprise species of the following genera : 
Unio, Oyclas, Amnicola, Valvata, Planorbis, Limnea, and Physa. The 
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sand in which they occur is in some places obliquely stratified, and is 
anderlaid (apparently everywhere) by a deposit of fine sharp gravel, 
also in places obliquely laminated. The unios, though very fragile, 
are of large size and well preserved ; and so abundant are they, that 
a cart-load might be collected from some cuttings in less than an hour. 

The following species of these shells have been collected altogether: 
Unio complanatus, with apparently another species, not at present 
determinable ; Cyclas similis, C. dubia; Amnicola porata; Valvata 
tricarinata, V. piscinalis; Planorbis trivolvis, P. campanulatus, P. 
bicarinatus (?) ; Limnea palustris; Physa ancillaria. 

Around Angus Station there is a general depression of the country, 
but the Nottawasaga river at that spot is still about 30 feet above 
Georgian Bay, this latter lying at a distance of 22 or 23 miles 
to the north of it. The general level at which the shells occur at 
this locality may be taken at from 30 to 40 feet above Lake Huron, 
and at about 90 feet below the surface level of Lake Simcoe. The 
waters of this latter lake probably passed at one period from Kempen- 
feldt Bay into the Nottawasaga valley, and so escaped into Lake 
Huron by a more western channel than their present outlet at the 
Severn. 


August 4th, 1861. 


ON THE OCCURRENCE OF VANESSA CANIA IN CANADA 
WEST. 


BY W. SAUNDERS, ESQ 


In May last, while on a visit to Port Stanley, I was much pleased 
to fiud in the possession of a collector there, Mr. William Edwards, 
two fine specimens of Vanessa Ceenia which he had captured in the 
vicinity of the Port during the summer of 1858. No further captures 
of this beautiful insect were made until the present season, when, on 
the 30th of July, I received a note from my friend, stating that he 
had taken several specimens a day or two previous. On the 2nd of 
August I paid a visit to the spot where they occurred—which is on 
the railway track, about a mile from the Port. I had not been there 
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long before one of these handsome creatures came floating past me 
on the wing. An exciting chase ensued. Although its flights were 
short, it was very difficult to approach, and always when alighting, 
turned to face its pursuer. After many cautious, though ineffectual 
attempts to take it by bringing the net suddenly down on it, it was 
finally made prisoner by a sudden sweep. In a short time another 
was seen which was taken in the same way; and in about an hour 
afterwards a third made its appearance, but although [ did my best to 
capture this, I could not succeed in taking it. 

They are confined, as far as I could learn, to a spot on the railway 
track about two or three hundred yards in length. It was there the 
two specimens were taken in 1858, and there they occurred again this 
season ; nevertheless, we searched diligently for many hours in the 
vicinity, but failed to find one in any other place. 

It is very probable that this species may occur in other localities 
throughout the Province, since T’. Cottle, Esq., of Woodstock, is of 
opinion that he has seen it on the wing near his residence. It would 
be well for collectors to keep a sharp look out on all suspicious-looking 
Vanesse, as the occurrence of this species (which is, I believe, not 
generally supposed to be found far north of Virginia) in different 
localities throughout the Upper Province would be an exceedingly 
interesting fact in the annals of Entomology. 

For the benefit of those who may not have seen this insect or its 
photograph, I have added a short description of it, in order that it 
may be readily recognized. 

General color of upper surface brown ; anterior wings having a 
broad whitish band extending nearly from the costal to the inner 
margin, and enclosing near the anal angle a large black, eyelike spot, 
encircled by a yellowish brown iris. In some specimens, a second and 
very small spot is situated near the tip exterior to the band. Two 
smaller reddish bands bordered with black, and placed at equal dis- 
tances from the body and the white band, cross the discoidal cell. 


On each of the posterior wings are two conspicuous eye-spots, the 
under one much smaller than the upper, both encircled by a yellow 
iris bordered with black. Between these eye-spots and the hind 
margin is placed a band of red bordered externally by one or more 
dark marginal lines. The under surface of the wings is much paler 
then that of the upper, and although the markings are similar they 
are much less distinct. 
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The Caterpillar is stated by Boisduval to feed on the Linaris 
Canadensis. It is black and spinous, with two lateral white lines, 
the upper of which is marked with a row of reddish spots.* 


London, C. W., August 13, 1861. 


A POPULAR EXPOSITION OF THE MINERALS AND 
GEOLUGY OF CANADA. 
(Contiwued from page 455.) 


BY E. J. CHAPMAN, 
PROFESSOR OF MINERALOGY AND GBOLOGY I8 UNIVERSITY COLLEGE, TORONTO. 


PART IV. 


SOME REMARKS ON ORGANIC REMAINS, WITH SPECIAL REFERENOR 
TO CANADIAN FORMS. 

Many stratified rocks, it has already been explained, contain the 
fossilized remains or impressions of vegetable and animal forms— 
vestiges of departed races of plants and animals which peopled the 
Earth and its waters during the epochs in which ‘these rocks were 
under process of deposition. So numerous in some instances are the 
remains in question, that certain strata appear to be almost entirely 
made up of them, either in a perfect or in a fragmentary condition. 
The study of these fossils has a three-fold value : first, in enabling 
us to recognise one rock division from another, each division holding 
its own proper and separate forms ; secondly, in elucidating obscure 
points in the structural and other relations of existing types; and 
thirdly, in shedding light upon many of the past conditions of the 
globe, both physical and organic. In illustration of the first of 
more practically useful character in connexion with these remains, it 
may be observed that in the great coal-bearing and all overlying 


* Since writing the above, Vanessa Cenia has been found in the townships of Ellis and 
Logan, about ten miles north of Stratford. From this it appears that its range is a more 
extensive one than I anticipated. The two places in which it has been found being some 
sixty miles or more apart, it is very probable that it will be met with in some spots inter- 
mediate. Since this Butterfly has undoubtedly been more prevalent than usual during the 
past season, it would be interesting to know to what extent it has prevailed in this section 
of country. I should be glad if collectors would commuuicate anything they know on the 
subject.—W. 8. 
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strata, we do not meet with a single trace of the peculiar group of 
Crustaceans termed Trilobites (see figures and description in our 
next Number), although in earlier-formed or lower strata these forms 
occur generally, and often in great abundance. Hence, in a rock 
containing trilobites, no matter how similar such rock may be in as- 
pect and mineral characters to coal-strata, we may be assured that it 
will be useless to bore or excavate for coal, at least with the expecta- 
tion of finding great workable beds of that material, such as occur in 
the proper coal formation. 

Some fossil remains, belonging to the most recent geological de- 
posits, are identical with existing species; others are akin to these, 
without beiug actually identical with them; and others, again, are 
wholly without representatives in existing Nature. These various 
bodies comprise chiefly : the casts or impressious of sea-weeds, fern- 
fronds, and leaves of higher vegetable types, with occasional fruits 
and stems of trees; the remains of corals, star-fishes, and other 
radiated animals; the shells of mollusca; tests of crustaceans; and 
teeth, bones, and more or less complete skeletons of vertebrated 
animals. In some cases, these remains have evidently been entombed 
where the plants, corals, mollusks, &c., were actually living ; whilst 
in others, they have been drifted to a greater or less distance with the 
sediments of which they now form part. The process of fossilization 
is a gradual replacement, atom by atom (as in the case of many 
mineral pseudomorphs), of the original organic substance of the body 
by mineral matter. The fossilizing agents comprise the general sub- 
stance of the enclosing sedimeats, together with certain special sub- 
stances, of which the more common include—silica, carbonate of 
lime, and carbonate of iron, the latter being frequently converted into 
peroxide of iron, and also into iron-pyrites. (See Vol. V., page 171.) 

The causes which principally influence the preservation of organic 
bodies in the fossil slate, comprise : 

1. The habitat of the plant or animal. 

2. The conditions prevailing at the spot to which its remains may 
be brought, or at which it meets its death. 

3. The inherent power of these remains to resist mechanical disin- 
tegration. 

4. Their powers of resistance to chemical decomposition. 

5. The nature of the rock-matters in which they may be enclosed; 
and the after conditions to which these matters may be subjected. 
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With regard to the first condition, it is abundantly evident that 
aquatic types are far more favourably circumstanced for preservation, 
than purely terrestrial forms; and littoral species, again, more so 
than pelagic tribes. But, allowing the body of the dead fish or float- 
ing cephalopod to be cast, uninjured, by winds and currents, on the 
shore, or the drowned mammal swept down to the river estuary, the 
co-operation of various conditions is required to ensure its preserva- 
tion. Briefly—there may be no sediments under process of distribu- 
tion at the spot; or the sediments may not be thrown down with 
sufficient rapidity to arrest decomposition ; or the shore may be rocky 
and exposed, and mechanical destruction follow. Finally, if en- 
tombed forthwith, its calcareous parts may be dissolved out to 
constitute a cementing material for the surrounding mass; or subse- 
quent metamorphic agencies may obliterate all traces of its form. 

The more an organised substance approaches inorganic matter in its 
composition, the greater, of course, will be its capability of resisting 
the usual process of decay. 

The following Table (drawn up chiefly from the researches of M. 
Hugard) shews, approximatively, the amount of inorganic matter in 
various animal bodies, and is thus of interest in a paleontological 
point of view: 

Inorganic matter, 99 or more, per cent. :—Shells of Ostre and of 
some other acephalous mollusks. 

Inorganic matter, 95 to 98 per cent.:—Most coral stractures ; 
shells of ordinary bivalves and gasteropods. 

Inorganic matter, 90 to 95 per cent.:—Shells of ordinary cepha- 

_lopods. 


Inorganic matter, 60 to 70 per cent.:—Teeth of mammals, rep- 
tiles, and many fishes. 

Inorganic matter, 50 to 66 per cent.:—Bones of mammals, birds, 
and reptiles; scales of fishes; shells of crustaceans. 

Inorganic matter, 40 to 50 per cent. :—Elytra of certain insects (7). 

Inorganic matter, under 5 or 6 per cent. :—Scales of reptiles; car- 
tilage, hair, horns, and nails of mammals; feathers of birds, &c. 


Fossilized Vegetable Remains :*—The fossil plants obtained from 


* It will of course be understood that we are not attempting, here, an Essay on Palwonto- 
Jogy. Our object is chiefly to convey to the uninitiated reader such an amount of informa- 
tion as will enable him to understand the terms of general employment in paleontological 
descriptions, and to obtain a proper conception of the natural relations and positions of our 
more common and characteristic fossil types. We have therefore sought to condense as much 
as possible, and to avoid all matters not immediately connected with the end in view 
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the generality of Canadian rocks, are comparatively of little interest. 
Throughout the broad areas occupied by our Silurian strata, (as in 
other parts of the world,) only fucoids or seaweeds appear to occur. 
It is in the Devonian formations that land plants are first met with ; 
but in Canada, with the exception of Gaspé in the extreme east of 
the Province, obscure traces of these forms have alone been discovered. 
In Western Canada, as in the case of the underlying Silurian strata, 
our lower Devonian beds have only yielded fucoidal types, and it is 
merely in the limited patches of the Chemung and Portage Group 
(see Part V.) that fragmentary remains and impressions of terrestrial 
forms occasionally occur. Long furrowed stems, several feet in length, 
and varying in diameter from an inch to three inches, occur in the 
dark bituminous shales of that formation, at Cape Ipperwash (Kettle 
Point,) on Lake Huron. These have been referred to Calamites, a 
genus of sub-aquatic or marsh plants of common occurrence in the 
coal strata, but their character is still obscure. The fossil plants of 
Gaspé are described in valuable papers by Dr. Dawson of Montreal, 
in the fifth and sixth volumes of the Canadian Naturalist. In fig. 
64 we give a sketch of a common but still unnamed fucoid from the 
Trenton limestone of 
Belleville and other 
parts of Canada. Fig. 
65 represents another 
supposed fucoid, the & 
Scolithus linearis of 
Hall, trom the Pots- 
dam sandstone of the Fie. 65. 
County of Leeds, C. W., and other districts (see Parr V.) It forms, 
in general, cylindrical or flattened reed-like casts, varying in length 
from a few inches to a coup!e of feet, and traversing the strata across 
the direction of their bedding. The true nature of these casts, 
however, is still involved in doubt. By some paleontologists they are 
looked upon as resulting from holes or tubes made by sand-burrowing 
annelides. Finally, it may be observed that impressions of modern 
leaves (Thwa, Populus, Acer, &c., §c.,) are occasionally found in 
our drift clays and shell marl deposits (see Part V.) 
Fossilized Animal Remains :—Keeping always before us the fact 
that this Essay is addressed strictly to the general reader, it will be 
necessary, before adverting to the animal remains occurring in Cana- 
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dian rocks, to pass briefly in review the classification-characters of the 
leading zoological groups as recognised in existing Nature. Animal 
organi-ms appear to be constructed after five principal types: the so- 
called Protozoic type, the Radiated type, the Molluscous type, the 
Articulated type, and Vertebrated type. 

Prorozoa stand upon the extreme and oscillating limit of the 
Vegetable and Animal worlds. They include a series of Infusorial 
forms, in great part of vegetable origin, Sponges and Rhizopoda. 
Rapiatep Animaxs exhibit, at least in their typical forms, a radiated 
arrangement of their structural parts, as seen in the coral polyp, the 
sea-urchin, and the starfish. They are all aquatic, and chiefly marine. 
Mo..uscous Anima s, as the name implies, are soft-bodied, and the 
greater part secrete an external calcareous shell, as in the oyster and 
the snail. In some few, however, the shell is internal, as in the cuttle- 
fish ; and some again, as the common slug, are without a shell, or pos- 
sess merely the rudiments of one. ArTicuLATED ANIMALS comprise 
insects, crustaceans (as the lobster, crab, &c.,) and other forms with 
usually a distinetly jointed body, covered in many instances by a 
hard integument or even by ashell. Fimally, Vertesratep ANIMALS 


possss an internal skeleton, of which the principal and most persistent 
part is the vertebral column. They include fishes, batrachians, (as 


newts and frogs,) reptiles, birds, and mammals. 

Since the first creation of living things, representatives of each of 
these great types—that is to say, of the Radiated type, the Molluscous 
type, &c.,—probably peopled the earth in each and all of its varied 
periods of development; but hitherto, traces of vertebrated forms 
have escaped detection in the lowest fossiliferous rocks, fishes 
first appearing in Europe at the extreme top of the Upper Silurian 
deposits, and with us, in the Devonian strata. 

Protozoa.—This sub-kingdom includes: Inrusoria, Sponces, and 
Ruizorops. 

Inrusor1a.—These are microscopic organisms, for the greater pert, 
if not wholly, of vegetable origin, although (as in the case of the well- 
recognized spores or earlier stages of development of many crypto- 
gams) possessing powers of locomotion. Recent Infasoria occur in all 
waters in which decomposed matters are present, and they are fre- 
quently found also in clear running streams. Some are entirely soft- 
bodied, but others are protected by a calcareous, siliceous, or ferrugi- 
nous shell. The microscope has shewn that many bog-iron deposits, 
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siliceous marls and tripolis are almost entirely made up of the 
remains of these creatures. Beds of tripoli occur at Laval and 
Lanoraie (Sir W. E. Logan) in the Lower Province, but their infusorial 
forms do not seem to have been specially examined. 

Sponces.—Modern sponges consist of a gelatinous mass, full of 
pores, and possessing in general the power of secreting a horny frame- 
work or kind of skeleton—the “sponge” of commerce. This horny 
framework is commonly strengthened by a number of sharp spines or 
spicula, crossing each other in various directions. The spicula are 
either siliceous or calcareous, according to the species. Fossil spicula 
often occur in flints and in infusorial deposits. Dr. Dawson has also 
detected them in the Drift deposits of Montreal, (see Part V.) The 
ancient sponges appear to have secreted a hard calcareous framework, 
and to have been more nearly related to corals. If we except the 
doubtful Stromatopora or Stromatocerium, (see under ‘‘corals,”’ further 
on) our Canadian rocks do not appear to have yielded any determinate 
forms. 

Rurzopops (or Foramintrera.)—The animals of this class are 
aquatic, and, with few exceptions, of extremely minute size. They 
swarm in many of our seas. Their soft gelatinous body is sometimes 
naked, or enclosed in a horny capsule; but more commonly it is 
protected by a calcareous and usually many-chambered shell, perforated 
for the passage of long and delicate filaments, whence the name of 


the class, from pifa, a root. The latter forms, or those possessing 


shells, are generally known as Foraminifera. The only representatives 
of these in Canadian Deposits occur in the Drift or Post-Pliocene 
accumulations of Montreal and its vicinity, where they were discovered 
by Professor Dawson. (See illustrations and 
descriptions in the Canadian Naturalist, vols. 
2 and 4.) All have been recognised as identical 
with existing forms. Fig 66 is a greatly enlarged 
view of the most common species, Polystomella Fig. 66. 
umbilicatula. 
Radiated Animals.—The following Classes belong to this division : 
Poryrirera or Corars, ACALEPHA, and ECHINODERMATA. 
Corats.—The fossil forms of Canadian occurrence referred to this 
class may be conveniently arranged in two groups: Graptolites and 
Corals proper. The true position of the graptolites, however, is 
exceedingly uncertain; but the general opinion allots them a place 
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near the Virgularia or sea-pens, belonging to the lower of the two 
great orders or divisions in which modern forms of this class are 
mostly arranged. It should be observed, nevertheless, that some 
naturalists divide the Potyrirera into three Orders—Hydroida, 
Aleyonaria and Zoantharia (or groups with other names synonymous 
with these)—and place the graptolites (with the modern Sertularia, 
&c.,) in the first order. Agassiz, again, removes this order to the class 
ACALEPHA. 

Graptolites.—The common form of the graptolite-structure is that 
of a narrow band or “ stipe,” with a row of “ teeth,”’ i.¢., the mouths 
of cells, on one or on both sides. The teeth or serratures are pointed 
or even mucronate in some species, and obtuse in others. Sometimes 
in place of forming a narrow band, the cell-structure takes a leaf-like 
shape, and at other times it assumes a spiral or convolute form. Spe- 
cimens have also been found, more especially in the Quebec group of 
rocks in the vicinity of Point Levi, in which several stipes cross each 
other or radiate from a common centre, around which there is a thin 
connecting membrane. Our ordinary examples, it is thus evident, 
are merely fragments of the true graptolite-structure ; and as some of 
these occur in branching forms, of which the branches are only toothed 
on one side whilst the main stem is toothed on both margins, it is 
more than probable that the same species has been described in some 
instances under different names. Being entirely confined to the Silu- 
rian strata, the graptolites are especially interesting and valuable as 
geological test-forms. On this continent they are chiefly characteristic 
of the Lower Silurian division, (see Part V.) By some authors, the 
forms with serratures on each side of the stipe are described under 
the generic name of Diplograpsus;-and those with serratures on one 
side only, under that of Graptolithus. 


As examples of Canadian forms, we may cite at present Graptoli- 


thus Logani, Fig. 67. from the base of the Lower Silurian formation; 
Graptolithus (or Diplograpsus) pristis, Fig. 68, with acute or sub- 
mucronate serratures, from the Trenton limestone, Utica Slate, and 
Hudson River group of the same formation; G. (= D/plograpsus) 
ramosus, with obtuse or somewhat truncated serratures, Fig. 69, from 
the Utica Slate and Hudson River group (Lower Silurian); and G. 
priodon, (=G. clintonensis, Hall) Fig. 70, with reversed serratures, 
from the Clinton and Niagara group of the Upper Silurian series. 
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Corals proper :—The animal substance of corals consists of a soft 
gelatinous mass containing one or many digestive sacks or stomachs, 
each provided at the opening or upper part with a number of retractile 
tentacles. These sacks with their tentacles are technically known as 
“polyps.” The gelatinous mass possesses likewise (in the majority of 
cases) the power of secreting amidst its tissues a calcareous or horny 
framework, the “coral ’’ of popular language. As a general rule, this 
secreted solid portion consists of one or more cavities or cells, in and 
around which the organized fleshy sack or polyp is contained. This, 
however, is not always the case. Sometimes, as in the celebrated 
“Red Coral” of the Mediterranean, the polyp-cavity is fashioned 


in the midst of the gelatinous matter, without any correspond- 
ing cavities in the support. When cells occur in this support or 
“corallum,” they exhibit either a round, oval, or polygonal opening ; 


and, if more than one in number, they are either in juxtaposition, or 
connected by short transverse tubes, or by a mass of more or less 
porous tissue called “ccenenchyme.” The cell is sometimes smooth 
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within, but more commonly it is furnished with a number of radiating 


plates or lamella. These, in some forms, are but slightly developed 
t e , 


or occur only in a rudimentary condition; whilst in others they ex- 


tend far into the cell, and even unite there in a central column. A 
central column or “‘axis"’ sometimes, however, exists by itself, and 
may have radiating lamelle of its own projecting towards the circum- 
ference of the cell; but this latter modification is not observed in any 
of the Palwozic types. Whether radiating lamelle are present or not, 
the cell is very generally divided horizontally by a series of transverse 
plates or “diaphragms,” either extending across the entire cell (Fig. 


71, a, which shows three cells thus divided) or oceupying the central 


c 


portion of this, whilst the sides are filled with small and more or less 
irregular plates, called ‘ vesicular tissue,”’ (Fig. 71,4). In the genus 
Cystiphyllum, again, the interior of the cell is entirely filled with these 
irregular vesicular plates (Fig. 71, ¢). Finally it may be mentioned 
that many corals possess an enveloping wall or sheath. This is 
termed an “ epitheca.” 

The following are the more important or characteristic fossil species 
met with in Canadian rocks : 

1. Stromatocerium rugosum, Fig. 72.— 
In this form, there are no apparent cells, 
but the corallum is made up of numerous 
concentric and wavy lamelle. Lower Silu- 
rian: Trenton group*; more especially 
abundant at the lower part. This fossil 
is also known as stromatopora rugosa, 
and is sometimes classed asa sponge. A 
closely related species, Stromatopora concentrica, occurs in the Niagara 
group of the Upper Silurian series, and passes in some districts into 
the Devonian rocks. 





® The subordinate divisions of our Silurian and Devonian strata will be found described 
im full in Part V 
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2. Stenopora fibrosa (= Chatetes lycoperdon) Fig. 73. This form 
ismade up of long fibrous or acicular 
tubes, with numerous transverse dia- 
phragms. These latter, however, to be 
properly seen, require the aid of .a 
magnifying glass. The corallum is 
either globular, hemispherical, dendri- 
tic, or irregular. The dendritic forms 
often resemble sea-weeds, but, except in 
much weathered specimens, a magnify- 
ing glass will generally show their 

punctured surface (the openings of the cells), and their delicately 
fibrous structure. Very common throughout the Trenton Group, 
Utica Slate, and Hudson River Group of the Lower Silurian Series, 
Found also in the Upper Silurian rocks. 


3. Favosites Gothlandica (= F. Niagarensis) Fig. 74.--The 


corallum in this species is properly hemispherical 


and sometimes of large size, but specimens are 
generally obtained in the form of irregular masses. 
These are made up of hexagonal or polygonal 
cell-tubes with numerous transverse diaphragms, 
and with pores in the cell walls. They are 
the “ petrified honeycombs ” 
Prineipally Upper Silurian; but found occasion- Pe 7. 
in the Lower Silurian and frequently in the Devoniau Series, 


of quarrymen, &c 


4. Michelinia convera, Fig. 75.— The 
corallum in this species consists of large but 
shallow polygonal cells, with convex and in 
part vesicular diaphragms, and pores in cell 


walls. Devonian strata, Canada West. 
Kum. 75. 
5. Halysites catenulatus (= Catenipora escharoides), fig. 76.—In 


this species, the well-known “chain coral,” the 
oval cell-tubes are united in chain-like groups. 
There are numerous diaphragms, and some rudi- 
mentary radiating-lamelle. Chiefly character- 
istic of the Clinton and Niagara group (Upper 
Silurian), but found also of late years in the 
Lower Silurian series. 
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6. Syringopora tubiporoides, Fig. 77.—The cor- 
allum in this form consists of round, elongated, and 
somewhat flexuous tubes, connected by tranverse 
tubes of short length. Another species, S. Hisin- 
geri, resembles this, but its tubes are of much 
smaller diameter. Both occur in the Devonian 
rocks of Western Canada. 


7. Columnaria alveolata. Fig. 78.—This species much resembles 
Favosites Gothlandica, the corallum being made 
up of hexagonal and polygonal cells in close 
juxtaposition, but the mouths of the cell-tubes 
are bordesed by short radiating lamelle. Nu- 
merous diaphragms are also present, but the 
cell-walls have no pores. Trenton group (Lower 
Silurian), and principally met with at the lower 
part of this group ( = Black River limestone, 
see Part V.) 


8. Petraia cornicula (= Streptelasma of Hall) Fig. 79. Corallum 

horn-shaped, simple, consisting of one large cell with 

well-developed radiating lamella, but without dia- 

phragms. Trenton Group (Lower Silurian). A 

closely related species from the Niagara Group (Upper 

Silurian) has been named P. calicula. Another 

species, P. profunda, from the base of the Trenton 

Group, has a conical and nearly straight form. All 

of these vary in length from about half an inch to an ie. 
inch and three-fourths. 


9. Zaphrentis prolifica, Fig. 80.—Corallum, horn-shaped, simple ; 
with alternating largeand small radiating lamelle, 
and transverse diaphragms. A “septal fossette ”’ 
or indentation passes down the interior of the 


cup on one side; and externally, the corallnm 
is enveloped in a thin epitheca. This is a 
comparatively large species, varying in length 
from about an inch and a half to over five inches ; 
but a still larger species, Z. gigantea, is often 
found accompanying it. This latter form is 
two or three inches in diameter, and two feet 
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or more in length. Both occur in the Devonian series (Corniferous 
limestone (see Pant V.) of Western Canada. 


10. Cystiphyllum Senecaense (Billings) Fig. 81 (a fragment) ; 
Corallum horn-shaped, simple, slender, and usually 
curved. Interior filled with vesicular tissue. Radia- 
ting lamellw quite rudimentary. Diameter three- 
fourths of an inch, to an inch and a halt Length, 
varying from three or four inches to two feet 
(Billings). Devonian rocks (corniferous limestone) 
of Canada West. Various ether species of Cysti- 
phyllum occur in these rocks. Amongst others, C, 
aggregatum ( Billings ), in groups of irregularly Pe. Ot. 
cylindrical tubes covered by a wrinkled epitheca. 

These corals represent our mostabundant and characteristic species, 
but numerous others occur in special localities. For information 
respecting many of these, the reader is referred to the Reports of Mr. 
Billings in the publications of the Canadian Geological Survey, and 
also to valuable memoirs by that paleontologist in the fourth and 
fifth volumes of the Canadian Journal. An extended analysis of these 
forms would not only exceed’ our proposed limits, but would be 


altogether out of place in an Essay like the present. 


Acaterna.—Until lately, this class was held to include only a 
series of soft-bodied marine animals (Medusa, &c.,) of which no fossil 
representatives have as yet been obtained. ‘The recent researches of 
Professor Agassiz, however, render it very probable that the Graptolites 
and some of the lower forms usually classed amongst the corals may 
belong to this division. 


EcuInopEerRMATA.—The echinoderms constitute a class of marine 


animals provided with an external test or shell, composed of many 


pieces, or with a tegumentary semi-calcareous skin. Some are free, 
and others, fixed animals. These latter are attached to the sea-bottom 
by a jointed calcareous stem; but in some instances the animal is 
only thus attached during a portion of its life, and becomes free in 
the adult condition. The class may be subdivided into the following 
Orders: 1, Crinoida ; 2, Blastoida; %, Cystidea; 4, Thyroida; 5, 
Asterida; 6, Ophiurida; 7, Euryalida; 8, Echinida; 9, Holo- 
thurida. 


Vou. Vi. 
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1. Crinoida.—In the majority of fossil crinoids or encrinites (** sea- 
lilies - » the gem ral form consists of a body or dige stive sack, covered 


by calcareous plate s, and furnished at its upper part with aseries of 


jointe d arms or tentacles, and at its lower part with a jointed and per- 


forated stem (con pose d of numerous round or pe ntagonal plates by 
which it was attached to the sea-bottom: see fig. §2 This Order is 
of great paleontological interest In the 
seas of the Paleozoic and Mesozox yp nods, 
its representatives swarmed i vast numbers ; 
whilst but few forms belonging to it have 
been obtained from Tertiary rocks (see the 
Table of Formations on page 453 above) ; 
and in existing seas the order is almost 
extinct, two or three species alone remain 
ing to represent it. The best known of 
these is the Pentacrinus caput-Medusa of 
the West Indian seas. A small species of 


Comatuda exists also in the Irish Channel, 








and of late vears has been carefully studied. 





This form is fixed by a stem in the early 

condition, andafterwards becomes free. The Fig. 82. 

fixed stage was originally thought to be permanent, and the species 
was known as Pentacrinus Europeus. rhe genus Marsupites, of the 
Cretaceous rocks, was also a free form, during a portion, if not during 
the entire period, of its life. 

The cup-shaped body of the crinoid animal is technically termed 
the “ calyx.” It is enclosed by numerous polygonal plates, arranged, 
for each genus, in definite order: The plates in a row immediately 
above the stem are commonly known as “ basals."” These are usually 
three or five in number. The next series, absent, however, in many 
genera, are called sub-radials, and the next, supporting the base of the 
arms, are known as “radials.” The radials always range in five 
vertical rows, each row being made up of one or several plates, 
between which occur other plates, termed inter-radials and anal plates. 
The upper part otf the calyx is covered (in most genera) by numer- 
ous small and irregular plates, termed, collectively, the ‘ vault.” 
The vault-plates are sometimes prolonged into a so-called “ trunk,” 
the office of which is still undetermined: In some species the vault 


has two openings, in others o ily one. 
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Numerous stem-fragments of crinoids occur throughout our Silurian 
and Devonian rocks, but entire or even tolerably perfect forms are 
exceedingly rare. As the character of the 
stem differs frequently in the same species, 
and in different parts even of its own length, 
and ismore or less alike again in different spe- 
cies, these fragments can only be described 
‘‘erinoid stems.’ Fig. 83 represents 
a piece of arenaceous shale, from below the 
Drift clay of Toronto, covered with portions 
ofcrinoid stems, some being seenin transverse 
sections, whilst others are shewn longitudi- 
nally. This shale belongs, to the Hudson 
River Group of the Lower Silurian Series (see Part V.) 


Owing to this fragmentary condition of our Canadian examples 
generally, and to the great rarity of perfect or determinable forms, it 
is unn ssary in nh essay like the present (and would indeed be 
useless where we are obliged to restrict the number of our engravings) 
to attempt descriptions of genera and species. The crinoids of our 
Lower Siluriaw strata will be found deseribed in great detail by Mr. 
Billings, in the fourth Decade of ‘ Canadian Organic Remains.”* Of 
the species met with in our other formations, no complete record has 
yet been published. 


2. Blastoida.—The forms placed in this Order have been separated 
of late years from the Crinoids proper. They present an oval or 
globular body, (the calyx) composed of several series of plates, and 


having at the summit five “ ambulacral areas”’ or rays, in the shape 


of a star, furrowed down the centre of each ray, and striated across. 
These are thought to have supported delicate tentacles, but no arms 
have been discovered. The body was fixed to the sea-bottom by a 
short, jointed stem. The order contains but few genera. The genus 


* In further illustration of the inutility of entering into descriptions of these forms in the 
present place, it may be observed that, of several species described and figured by Mre 
Billings, only single specimens are known. We have therefore thought it advisable to 
restrict, for the greater part, our limited number of engravings to representations of char. 


acteristic or commonly-occurring corals, brachiopods, lamellibranchiates, gasteropods, cepha- 
lopods, and trilobites. 
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Peutremites (fig. 84) is the principal. It is chiefly 
characteristic of the Devoniau and Carboniferous for- 
mations. A closely related form— separated generically 
under the name of Blastoidocrinus*—has been des- 
cribed by Mr. Billings fron: the Chazy limestone of the 
Trenton Group, a member of the Lower Silurian series, 
(Canadian Organic Remains: Decade IV.) Pic. 84 


3. Cystidea.—The representatives of this Order are more or less 
closely allied to the crinoids. 


The cystideans possessed a globular or 
oval body attached to the sea-bottom by a short stem. The body 


was covered by polygonal plates, which in some genera were arranged 

in definite order, and in others, irregularly. 

Arms were either rudimentary or altogether 

wanting. The body openings were three in num- 

ber, comprising (according to the more general 

view) an oral, anal, and ovarian aperture. The 

latter (or according to some paleontologists, the 

oral orifice) was surrounded by five or more 

triangular plates, forming a kind of pyramid. 

In addition to these openings, most genera 

exhibit a series of pores, either distributed ir- 

regularly over the body-plates or collected into 

Pig. 8% ; ’ 

lozenge-shaped areas termed “ pectinated rhombs,” 
see Fig. 85 (= Glyptocystites Logani, Billings). 

The cystideans were limited entirely to the Silurian period. Not a 
trace of this Order is found in the rocks of any succeeding epoch. 
Various species, but mostly in a very fragmentary state, occur in our 
Canadian strata. These are illustrated and described by Mr. Billings 
in Decade III. of Canadian Organic Remains. The following is an 
analysi; of the leading forms, extracted from a review, by the writer of 
this Essay, in the Fourth Volume of the Canadian Journal (New 
s . 

“ With regard to the Lower Silurian species of Canadian cystidew, Mr. Billings 
describes nineteen new forms, belonging to his genera, Pleurocystites, Glypto- 


® Pentremites exhibits three series of plates (exclusive of the Ambulacroid serics): Basals 
Radiats, and Inter-radials, the latter resting upon the radials in alternate position. The 
radials arc comparatively large, the inte:-radials small, so that the ambulacreids extend 
nto the former. In Blastoidocrinus the reverse of this takes place. The inter-radiais are 
large, and the ambulacroids do not extend below them. 
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cystites, Comarocystites, Amygdalocystites, Malocystites, Palwocystites, and 
Ateleocystites. The genus Pleurocystites is a very remarkable one It is 
chiefly characterised by the dissimilar structure of the two sides of the body; a 
series of comparatively large plates covering the dorsal side, whilst the ventral 
side consists of an open space protected by an integument covered with numer- 
ous small plates. The genus, with us, appears to range from the Chazy to the 
Hudson River group; and geographically from Canada to Wales and Bohe- 
mia (Caradoc group and Barrande’s étage D) Six species are enumerated: P. 
squamosns (plates plane or slightly concave; pectinated rhombs, with obtuse 
angle above); 7. robustus? (plates concave); /. filitertus (pectinated rhombs 
with acute angle above; plates on ventral side fewer and larger than in P. 
squamosnus P elegans ; P. erornatus; and P. Anticostiensis (plates probably 
smooth). /. elegans and ?. ornatus may perhaps prove eventually to be mere 
varieties of P filitertus, The genus Glyptocystites is characterised chiefly by 
its cylindrical body, enclosed in four series of plates (= 4 basal + 5 + 5 + 5) 
some with re-entering angles; and by the presence of ten or more pectinated 
rhombs, a strikingly peculiar character. It ranges from the Chazy to the Trenton 
group, and comprises the following species: G. multiporus (arms 4+ 1, ex- 
tending down the sides of the body G. Logani (plates with stellar ridges, 
arms not developed Trenton (. gracilis; G. Forbesi (plates large and 
strong, with numerous ridges and striw: Chazy). Of the genus Comarocystites 
only one species, C. puncta has been recognised. It oceurs in the Trenton 
group, and may be readily distinguished by its deeply-concave plates. The 
basal plates are ’ imber, succeeded by from eight to eleven irregular 
rows ; the mouth is provided with a valvular apparatus, and there are free arms. 
The genus Amygdalocystites possesses the same plate-formula as Comarocystites, 


and the mouth is also furni d witha valvular apparatus ; but, in addition to other 


distinguishing characters, the arms are recumbent, and composed of a double in 


place of a single é its. Three species are enumerated. One of these, 
however, may belong a distinct genus, and the other two may perhaps be 
united They comprise A. florealis, A. tenuistriatus (7), and A. radiatus, “In 
both Comarocystites and Amygdalocystites the plates are without pores, at least 
on the unworn external surf The genus Malocystites has likewise an in- 
definite number of non-poriferous plates. The arms are recumbent, and the 
mouth is nearly at the « of the cup. Two species are described: MM. Mur- 
chisoni, wit ht long and winding arms, and M. Harrandi, with two short 
arms. In tl ni d Palwocystites, the plates are numerous and also 
poriferous f r crypt ferou s the pores do not extend directly to the 
outer surface, but commu , ith the interior through the sutures, on the edges 
of which they open. Nothing is known respecting the arms, orifices, and stem. 


Three species are enumerated : 7. tenuiradiatus,t P. Dawsoni, and P. ¢ hapmani, 


* As subs ly « 1 h ‘ , y Mr. Billings, the pores in Comarovystites appear 
to open out t ides of plates at the sutures, as in the genus Pala@ocyst ites May 
not this t) va 1 regard to Cryptocrinus (Vou Buch), and the other so-called 
non-porife ; ; 

+ This is tl > enuiradiatus of Hall. The other species appertaii «to the 
different genera 1 i nthe t me entirely to Mr. Billings 
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but their specific characters are necessarily somewhat obscure. Finally, in the 
genus Ateleocystites, a single species, A. Huzleyi, is mentioned. The calyx in 
this form appears to have, as in Pleurocystites, a dorsal side made up of com- 
paratively few plates, with numerous smal! plates on the ventral side. In other 
respects, however, the genus is a very peculiar one, aud perhaps referable to a 
distinct group.” 

4. Thyroida.—This Order is represented by a single genus, dgela- 
crinites: a peculiar type, connecting the cystideans with the star- 
fishes. It presents a somewhat flat, circular form with a five-rayed 
ambulacral star at the upper part, composed each of two series of 


interlocking plates, with the intermediate spaces covered by numerous 
scale-like imbricating plates, arranged more or less irregularly. The 


rays in some species are long and curved, 





and in others straight and short. Between 
two of these rays there is a circular open- 
ing, covered by five or ten triangular plates 
in the form of a “ pyramid,” as in the 
cystideans. The species range from the 
Lower Silurian to the Carboniferous forma- 
tions. Figure 86 represents Agelacrinites 
Billingsii of the Trenton limestone (Lower 
Fig. 68 Silurian). Other species from the same 
formation, 4. Dicksoni and A. (Edrioaster) Bigsbyi, have long curved 
rays. (Decade III. “Canadian Organic Remains.” See also for a 
more complete description of A. Billingsii, a paper by the writer in 
the Canadian Journal, Vol. V., p. 350, and in the Annals of Natural 
History, August, 1860.) 

5. Asterida.—This Order includes the greater number of the so- 
called star-fishes. The body is covered by a thick skin, strengthened 
by plates and tubercles of carbonate of lime. There is no stem, and 
the mouth is always on the underside of the body, in the centre of the 
arms or rays. These are five or more in number. The visceral 
cavity or stomach extends into them. Species occur in all formations 
from the Lower Silurian upwards, but the Order appears to be more 
numerous in existing seas than in the waters of any former epoch. In 
the Third Decade of Canadian Organic Remains, Mr. Billings describes 
several species from the Lower Silurian rocks. These are placed 
under the following genera, but specimens, it should be observed, are 
of rare occurrence, and the characters of those obtained are still more 
or less obscure. 
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Palasterina.—Five rays, with intermediate connecting area. 
P. stellata, more or less regularly pentagonal. 
P. rugosa, dorsal plates in part stelliform (ventral aspect unknown.) 

Petraster.—Connecting area very slightly developed. Large marginal 
plates. P. rigidus, (characters imperfectly known.) 

Stenaster—No connecting area. Rays without spines or overlapping 
plates. 8S. Salteri, rays comparatively broad. 

8. pulchellus, rays long and narrow. 

Taniaster.—No connecting area. Rays narrow, covered in part with 
spines, and with their outer, or adambulacral, plates partly over- 
lapping. 7. spinosus; 7’. cylindricus, (The latter of these is 
apparently the larger and more robust species of the two, but 
otherwise the characters are much alike), 

In addition to these forms, small and more or less imperfect specimens of 
Asterida, probably referable to Hall's genus Palwaster, are occasionally obtained 
from the Niagara limestone of the Upper Silurian Series. 

6. Ophiurida.—The star-fishes of this Order differ from the 
Asterida proper, in having their arms or rays quite distinct from the 
central visceral-cavity. With the exception of a doubtful fragment 
from the eastern Post-Tertiary deposits (see Part V.), no examples 
have as yet been noticed in Canadian rocks. 


7. Euryalida.—In this Order, the arms and stomach are also 
distinct, but the body is only partially covered by calcareous plates. 
No fossil representatives.* 


8. Echinida.—This is an important Order, but fossil representatives, 
are all but unknown below the Mesozoic rocks, and none (with the ex- 
ception of a modern form in the Post-Tertiaries of Beauport, see Part 
V.) are of Canadian occurrence. The echinids, of which the modern 
“‘sea-egg’’ or “sea-urchin”’ may be taken as a type, have no arms. 
The body is hemispherical, oval, cordiform, &c., and covered by a 
calcareous test or shell, composed of polygonal plates joined at their 
edges. Some of these plates, in radiating areas termed “ ambulacra,” 
are perforated for the passage of retractile respiratory tubes. The test, 
moreover, is covered by moveable calcareous spines (which fall off 
after the death of the animal); and it has always two openings, one 
of which, the mouth, is invariably situated on the under side of the 
body. In existing seas these forms are exceedingly abundant, and 
they appear to have been equally numerous in the seas of the Caino- 
zoic and Mesozoic ages (see Table of Formations, page 453, above). 


* The Protaster of E. Forbes is now referred to the Ophiurida. 
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In the Palwozoic deposits, on the other hand, only three or four genera 
have been met with, and examples of these are rare. As already 
remarked, our Canadian rocks of this age have not yet offered any 


representatives of the Order. 


9. Holothurida.—This Order comprises various more or less soft- 
bodied marine animals, of which the Holothuria or “ sea-cucumber’ 


may be taken as a type. Fossil representatives are of exceedingly 


doubtful occurrence. None belong to Canadian rocks. 
This concludes our rapid sketch of the sub-kingdoms Protozoa 
and Rapiata. The Moxzvusca and other types will come under 


review in our next Number. 


OBSERVATIONS ON THE EXISTENCE OF VARIOUS 
MOLLUSKS AND ZOOPHYTES AT GREAT 
SEA DEPTHS. 


BY M. MILNE EDWARDS. 


(Translated fro m the Comptes Rendus of July 15, 1861.) 


A more accurate knowledge of the depths assigned by Nature to 
the various species which inhabit the sea, has been rendered especially 
desirable by the bathymetrical researches of the late Edward Forbes 
and other observers, and also by the relations which appear to obtain 
between the existing and geological distribution of marine animals. 
I have therefore eagerly availed myself of all opportunities which 
seemed favorable for the prosecution of this class of observations. 

M. Valenciennes has kindly presented me with several shells pos- 
sessing much interest from the remarkable depths at which they were 
obtained. One of these is the Voluta Junonia (Sch.) found by Capt. 
B. Letourneur in the Gulf of Mexico at a depth of about 130 metres 
(= 1264 feet |. Another belongs to Lima excarata, dredged by M. 
Hoeg at 487 metres [=1597°8 feet | off the coast of Greenland. This 
latter station much exceeds the lowest zone hitherto assigned to the 
habitations of marine mollusks, but other facts which I am about to 
describe, have proved the existence of these forms, and also of corals, 


at still greater depths. 





VARIOUS SPECIES OF MOLLUSKS AND ZOOPHYTES. 519 


The telegraphic communication between the island of Sardinia and 
the coast of Algeria having been interrupted, it became necessary to 
raise the cable, in order to examine the alterations to which this had 
been subjected. In carrying out this operation, the engineers made a 
careful study of the configuration of the sea-floor on which the cable 
rested, and determined with great accuracy, from point to point, the 
various depths at which it lay. In addition to this, and in order to 
obtain a further insight into all the circumstances which might have 
affected this sub-marine conductor, the foreign bodies found attached 
to it in different places were carefully preserved. Thanks to the kind- 
ness of M. Mangon (Professeur a I’école des Ponts et Chaussées), I 
have been enabled to examine several pieces of the cable; and I have 
thus had it in my power to ascertain some new facts with regard to 
the existence of certain animal species at depths in which it is usually 
considered impossible for animals to live. 

A wide sub-marine valley, at a depth of between 2,000 and 3,000 
metres [roughly, from 6,000 to 10,000 feet], extends from the island 
of Sardinia to the coast of Algiers. Between Bone and Cagliari the 
cable lay in this depression ; and it had remained there about two 
years when the engineers commenced their operations upon it. In 
attempting to raise the cable, it broke, and a portion only was re- 
covered, This was brought up from a depth of from 2,000 to 2,800 
metres [=6561°'8 to 9186°5 feet |, and detached pieces were submitted 
to my examination. Amongst the foreign bodies which adhered to it, 
I found several corals and various mollusks, all living when first with- 
drawn from the water. One of the mollusks was a species of oyster, 
(Ostrea cochlear), a species which occurs abundantly in many parts 
of the Mediterranean, and which is known to be a deep sea form, as it 
is frequently found in the dredges of the coral fishermen, whose opera- 
tions are generally carried on at a depth of 100 or 150 metres [=328 
to 492 feet Js In the case observed, the animal was evidently attached 
to the cable when quite young, since its lower valve, measuring two 
and a half inches across, was completely moulded on the surface of 
the rope, and so curved as to embrace about half the circumference of 
this. To another part of the cable was also attached, though less 
firmly, a small species of Pecten, P. opercularis (var. Andouini), 
common enough in the Mediterranean. I obtained, likewise, another 
species of that genus, P. Testa, an exceedingly rare form. Its valves 


are covered with fine and delicately reticulated stria. M. Filippi 
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alludes to the species as being only met with at great depths, that is 
to say, from 50 to 60 metres (164 to 197 feet). Associated with 
these three acephalous mollusks, were two gasteropods belonging to 
species of rare occurrence in localitic a usually explored by zoologists. 
One is the Monodonta limbata; the other, Fusus lamellosus. The 
shell of this latter, characterised by the fine strie which traverse the 
whorls, was in a perfectly fresh condition, and contained, equally with 
the monodonta, the soft parts of the animal. These mollusks, it is 
therefore evident, were living at the spot from which they were 
obtained. 

The corals living at these great depths offer still more interest. 
Those procured, number fourteen examples, belonging to three species 
of the Turbinolide. One does not appear to me to differ in any res- 
pect from the Caryophyllia arcuata, a very rare species, met with in 
the fossil state in the Upper Tertiary deposits of Oastel Arquato, 
Piedmont, and which occurs likewise at Messina. Another species 
of the same genus, closely related to C. clavus but which is yet dis- 
tinct, and so may be designated as C. electrica, seems to be much more 
abundant in the sub-marine valley in which the cable reposed, since 
I found ten individuals attached to the wire and bearing evident marks 
of having been developed upon this. I should add that this small 
species appears to be identical with a fossil coral of the Pliocene sub- 
division, discovered by M. Deshayes at Donera in Algeria. I am not 
able to refer to any established genus a third form of the Turbinolide, 
which was also attached to the same portion of the cable. This little 
coral, about one centimetre in length, does not exhibit the central 
axis of the Caryophyllia. It seems to occupy an intermediate position 


between the genera Ceratotrochus and Sphenotrochus. 1 propose for 


it the name of Thalassiotrochus telegraphicus, to recall at one and the 
same time, its zoological affinities, its open-sea habitat, and the cir- 
cumstances which led to its discovery. Finally, I should observe that 
to the same portion of the cab’e was attached a little branch of 
Bryozoons of the genus Salicornaria (S. Farciminiodes) ; and also 
several Gorgonida, and two species of Serpula. The calcareous tubes 
of the latter were of some size, and soldered to the wire along a con- 
siderable length. The serpule of the Mediterranean are too imper- 
fettly known, however, to allow these annelids to be specifically 
determined, but I believe they may be referred to two distinct species. 

We thus perceive that at the bottom of a part of the Mediter- 
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ranean, with a sea-depth varying between 2,000 and 2,800 metres 
[= 6561°8 to 9186-5 feet), a considerable number of animals, of 
completely sedentary habits, are actually living. Most of these, 


moreover, belong to species of reputed rarity ; and some have hi- 
therto escaped the observation of zoologists. It is likewise to be 
remarked that several of these forms do not appear to differ from 
certain fossil species, the remains of which are imbedded in the 
Upper Tertiary deposits that occur on opposite sides of the same 
basin. These results, it is thought, are not altogether devoid of 
interest, whether regarded geologically or in a zoological point of 
view ; and they lead us to expect that a more complete exploration 
of the depths of the sea will bring to light the existence of other 
Species supposed to be extinct because found hitherto only in the 
fossil state. Physiologists will perhaps, also, think the fact worth 
recording, that animals, as highly organised as gasteropodous mol- 
lusea, are able to live under a pressure of more than two hundred 
atmospheres, and at depths to which no notable quantity of light 
can possibly penetrate. E. J. C. 


ON GREAT FLUCTUATIONS OF TEMPERATURE IN THE 
ARCTIC WINTER. 


BY J. J. MURPHY, ESQ. 


(From the Proceedings of the Royal Society, June 7, 1861.) 


It might be expected that the climate of the Arctic Regions during 
winter, in the absence of the sun, must be almost a dead level of 
intense cold; but so far is this from being the case, that there is no 
other place and time where such great and rapid fluctuations of 
temperature have been observed. 

This phenomenon is thus mentioned in the appendix to Wrangell’s 
account of his expedition to the Siberian coasts of the Polar Sea :— 

“Sometimes in the middle of winter a wind from the 8.E. by E. 
causes the temperature to rise suddenly from —24° to +25°, or even 
+32°; previously to this, the barometer sinks as much as four- 
tenths of an inch in the course of eight hours. The 8.8.E. wind 
has no particular influence either on the barometer or thermometer.” 
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In “ The Search for Sir John Franklin,” published in No. 1 of the 
Cornhill Magazine, occurs the following notice of the same phe- 
nomenon. The For was beset by vast fields of ice somewhere in 
Baffin’s Bay :— 

“ December 28. During Divine Service yesterday the wind increased, 
and towards the afternoon we had a gale from the north-westward, 
attended with an unusual rise of temperature ; to-day the gale con- 
tinues, with a warm wind from the N.N.W. 

“The Danish settlers at Upernavik, in North Greenland, are at 
times startled by a similar sudden rise of temperature. During the 
depth of winter, when all nature has long been frozen, and the sound 
of falling water has long been forgotten, rain will fall in torrents; 
and as rain in such a climate is attended with every discomfort, this 
is looked upon as a most unwelcome phenomenon. It is called the 
warm south-east wind. Now, if the Greenlanders at Upernavik are 
astonished at a warm south-east wind, how much rather must the 
seamen, frozen up in the pack, be astonished at a warm north-west 
wind! Various theories have been started to account for this phe- 
nomenon ; but it appears most probable that a rotary gale passes over 
the place, and that the rise ot temperature is due to the direction from 
which the whole mass of air may come, viz., from the southward, and 
not to the direction of the wind at the time.” 

The cause here assigned appears to me quite insufficient : the rise 
of the thermometer that we have to account for sometimes amounts 
to 70° or 80°, which is equal to the difference between very warm 
summer weather and very hard frost in our climate; and it is unex- 
ampled, and I think inconceivable, that any motion of a mass of air 
from warmer latitudes should produce so great an effect on the tem- 


perature ; certainly the cyclo ies that come from the West Indian 


Seas and pass over our islands have no effect in the slightest degree 


approaching to it 

What I re gard as the true cause of the phenomenon is suggested, 
thongh not distinctly pointed ovt, in Dr. Kane's Narrative, from 
which I will make a few extracts :— 

“January 29. A dark water sky extended in a wedge from Littleton 
to a point north of the Cape. Everywhere else the firmament was ob- 
seured by mist. The height of the barometer continued as we left it at 
the brig, and our own sensations of warmth convinced us that we were 


about to have a snow-storm. * * * We were barely housed before 
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the storm broke upon us. Here, completely excluded from the know- 
ledge of things without, we passed many miserable hours. We could 
keep no note of time, and, except by the whirring of the drift against 
the roof of our kennel, had no information of the state of the wea- 
ther. * * * We then turned in to sleep again, no longer heedful of 
the storm, for it had buried us deep in with the snow. But in the 
meantime, although the storm continued, the temperatures underwent 
an extraordinary change. I was awakened by the dropping of water 
from the roof above me; and upon turning back my sleeping bag, 
found it saturated by the melting of its previously condensed hoar- 


frost. My eider-down was like a wet swab. I afterwards found that 


the phenomenon of the warm south-east wind had come unexpectedly 


upon us. The thermometers at the brig indicated + 26°, and, closer 
as we were to the water, the weather was probably above the freezing- 
point. When we left the brig—how long before it was we did not 
know—the temperature was — 44°. It had risen at least seventy 
degrees. * * * In the morning—that is to say, when the combined 
light of the noon-day dawn and the circumpolar moon permitted our 
escape—I found, by comparing the time as indicated by the Great 
Bear with the increased altitude of the moon, that we had been pent 
up for nearly two days.” 

It appears from these extracts, that although Dr. Kane did not 
see open water, he was made aware of its neighbourhood by the in- 
fallible sign of a ‘Water Sky.” A rise of temperature to a few 
degrees above frost would be quite insufficient to produce open water 
by melting through the fields of ice in forty-eight hours ; but, on the 
other hand, the breaking up of the fields of ice by a storm is an 
adequate cause for a great rise of temperature; for the water imme- 
diately below the ice is at the temperature of sea-water at its freezing- 
point, which is +28°; so that when a storm comes and breaks up 
the ice, the water comes into contact with air 70% or 80° colder, and 
warms the air. 

There is no doubt of the power of a storm to break up the ice. 
Sir James Ross speaks of “the almost magical power of the sea in 
breaking up land-ice or extensive floes of from twenty to thirty feet 
thick, which have, in a few minutes after the swell reached them, 
been broken up into small fragments by the power of the waves.” 
The theory that these sudden rises of temperature are caused by storms 


breaking up the ice and exposing the comparatively warm water below, 
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also harmonizes with the fact that the warm winds, as mentioned by 


the officer of the Foz, in different parts of Baffin’s Bay come from 
different points of the compass; while on the same coast they come 
from the same point. Thus Wrangell, as quoted above, mentions that 
in the part of the Siberian coast which he explored, a S.E. by E. 
wind sometimes raises the thermometer upwards of fifty degrees, while 


a S.S.E. wind has no effect on the temperature at all. This proves 


that the rise of temperature cannot be due to the transport of a mass 
of warm air; but it may be easily accounted for by supposing that 
the form of the coast enables the warmth-producing wind to act at 
a special advantage in breaking up or driving away the ice, and 
liberating the heat of the waters. 

These extraordinary fluctuations of temperature appear to be com- 
mon to the whole of the Arctic regions. Sir John Richardson, in 
his recent work on the Polar regions, states that “‘in Arctic America 
the phenomenon of warm winds (feplot weter of Wrangell) also 
occurs, and makes the month in which they happen, whether Decem- 
ber, January, or February, warmer than the other two. The same 
warm wind was probably the cause of the rain which the Russian 
sailors observed in Spitzbergen in the month of January.” 

Rain implies a temperature several degrees above + 28°, which is 
the temperature of the stratum of sea-water immediately below the 
ice. But we know that in the Polar regions the temperature of the 
sea increases in descending, until a stratum is reached of the invariable 
temperature of +39° ; and we may suppose that in these storms the 
warmer water of the deeper strata is brought to the surface, and 
warms the air sufficiently to admit of rain. We know that powerful 
winds are able to produce temporary local currents, and it is easy to 
see that such a current when produced in a limited space free of ice, 
will give rise to this kind of vertical circulation, or interchange be- 
tween strata of different depths. 

Such storms as these must be eminently favourable to the produc- 
tion of rain; for the air that becomes warmed by contact with the 
comparatively warm water will, of course, take up watery vapour, 
and when it comes into contact with other masses of air that retain 
their usual intense cold, the vapour will be rapidly condensed; so 
that we cannot wonder at heavy rains being a general concomitant of 
these storms. 

Wrangell, in the passages I have quoted, says the warm wind i 
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Siberia is preceded by a fall of the barometer. Dr. Kane, on the 


contrary, noticed a rise before the storm above described; it stood at 
“the extraordinary height of 30°85." I cannot suggest any expla- 
nation of these facts. 

I believe I have now stated the true cause of what is certainly a 
very remarkable phenomenon—fluctuations of temperature of enor- 
mous magnitude, occurring in a very short time, and in the absenee 
of the sun. 


SCIENTIFIC AND LITERARY NOTES. 


GEOLOGY AND MINERALOGY. 


UNITY OF GBOLOGICAL PHENOMENA IN THE PLANETARY SYSTEM OF THE SUN. 
BY L. SM#MANN. 

M. Louis Semann, of Paris, has sent us a somewhat remarkable memoir under 
the above title, (Sur l'unité des phénomeénes géologiques du systéme planetaire 
du soleil), reprinted from a recent Bulletin of the Geological Society of France. 
In this communication, after bringing forward the generally received views in 
favour of the common origin of our sun and its planetary masses, and their 
analogous chemical composition under different states of condensation, the 
author discusses in detail the peculiar condition of the moon, as apparently 
hostile to his theory. The absence of water and of an enveloping atmosphere 
(properly so-called), are of course the points thus chiefly brought under con- 
sideration M. Semann regards the moon as having passed through various 
phases, which the earth is also in its tarn eventually destined to witness. The 
smaller mass of the satellite has led to a more rapid development of these 
phases, than in the case of the larger earth mass. Both air and water be con- 
ceives to have once existed in the moon, and to have been gradually absorbed 
by the rock-matters of which this is made up; and the air and water of the 
earth, it is argued, must in the course of time be equally absorbed. In support 
of this view, the author enters into various calculations, based chiefly on the 
experiments of M. Durocher (Bulletin de la Societé Géologique, 2e sér., vol. x.) 
on the absorption of moisture by rocks generally, and he shews this to be much 
in excess of that which would arise from the complete absorption of the oceanic 
waters by the solid mass of the earth. Thus, he assumes the weight of the 
ocean to be one twenty-four thousandth part of the weight of the land; or, 
reducing all to one hundred parts, he makes the land equal to 99°9958, and the 
water to only 0°0042. On this assumption, if all the water were absorbed, the 
earth would be bydrated (80 to say) to the extent of 0°000042, a mere nothing 
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as compared with the absorptive powers of even the hardest rocks and minerals 


Certain feldepars, for example, became hydrated 


n M. Durocher’s experiments, 


to the ext of 0°0041, others to the extent of 0°007TT, &c., and some even to 
that of 00269. In sandstones, limestones, and other ordinary rocks, the absorp- 
tion is, of course, very much greater than this. The water absorbed would 
gradually produce, it is considered, definite hydrate 1 compounds, and s0 remain 
fixed, more pecially as the earth's internal heat became more and more dimin- 





ished. With regard to the probable absorption of the atmosphere, M. Semann 


enters into computations of a similar character, basing his views, as far as pos- 
sible, on the actual results of experimental inquiry, and bringing forward in this 
connex many steral questions of much geological interest Our present 
limited space forbids, however, a more extended analysis of this important 


memoir 


ON THE SUPPOSED RELATIONS BETWEEN THE ROTATION OF THE EARTH AND THE 
GYRATORY MOVEMENTS WHICH TAKE PLACE IN LIQUID BODIES UNDER OCERTALN 


OON DITIONS 


In the Comptes Rendus (Tome xlix., p. 637) M. Perrot inserted a note, previously 


read before the Académie dea Sciences n the gyratory movements of water flow- 
ing through a circular aperture at the bottom of the enclosing vessel, in which 
he maintained that this movement (in the northern hemisphere) always took 


place from left to right, a peculiarity due to the diurnal movement of the earth. 
This view being opposed to the researches of M. Magnus, published at length in 
Poggendorff's Annalen, Mai, 1855, the subject has been reinvestigated by M. F. 
Laroque (Annales de Chimie, ete., Mars, 1861) The experiments of this latter 
observer appear to confirm fully the results of M. Magnus. According to 
M. Laroque, the rotatory motion arises from accidental causes, is irregular in 
its direction, and is thus in no way dependent on the rotation of the earth 


MINERALOGICAL NOTICES 

Quartz in Meteorie Iron :—G. Rost J Ber. d. Akad d Wissensch, zu Berlin, 
1861, p. 406), has announced the discovery of a minute but perfectly distinct 
crystal of quartz in the Meteoric iron of Xiquipilco in Mexico. This iron is 
nickeliferous, and is mixed with Shreibersite and with particles of a simple 
sulphide of iron. In the valley of Toluca, in which Xiquipilco lies, fragments 
of meteoric iron are scattered over a very considerable area. Eight specimens 
from this locality, belonging to the Royal Mineralogical Museum of Berlin, were 


examined in the hope of finding some add 








tional crystals or grains of quartz 





but without success. Prof. Rose suggests, however, that particles of quartz may 
occur amongst the insoluble matters of other iron-meteorites 


Artificial Formation of Crystallized Specular Iron, Magnetic Iron Ore, 


Magno ferrite, Pericl: 





¢, Hausmannite, Cassitirite and Rutile:—These mineral 
species bave been obtained by Saint-C ame Devitze in perfectly-formed crystals 


by the agency of hydrochloric acid gas. By passing a slow current of the gas 
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over amorphous sesqui-oxide of iron in a heated porcelain tube, crystals of 
apeewar irom ore resembling in part those of Elba, and partly the flattened vol- 
canic forms, were readily obtained. If the current be sufficiently slow, not a 
trace of a chloride is produced in this experiment, and the acid consequently is 
in no way decomposed. The crystals thas formed by M. Deville were capable 
of being measured. The intervention of aqueous vapour was found to be quite 
unnecessary, the gas acting perfectly in an absolutely dry condition. Prote 
oxide of iron, as obtained by the process of Debray, yielded under this treat- 
ment a number of small octahedrons possessing the exact composition of magne tie 
fron ore. A mixture of sesqui-oxide of iron and calcined magnesia gave, in 
like manner, octahedrons with truncated edges, having the theoretical compo- 
sition of pure maguo-ferrite. Calcined magnesia alone, under a slow current 
of hydrochloric acid, yielded small octahedral crystals of pertclasr, without the 
slightest loss or change accruing to the acid itself. Huusmannite was also 
formed in dimetric octahedrons (of 104° to 105° over polar edges) from red 
oxide of manganese. Cassiferite, by the same process, in crystals of great 
beauty, from amorphous oxide of tin, The crystals were dimetric octahedrons 
with their basal edges and angles replaced by the two square prisms, these 
shewing the proper interfacial inclinations of 135°. Finally, amorphous titanic 
acid furnished minute crystals of a blue colour and great brilliancy, belong ng 
either to Rutile or Anatase, most probably to the former. Deville's experiments 
are given in detail in several numbers of the Comptes Rendux of June and July 
of the present year. They shed quite a new light on the formation of many 
crystallized substances in volcanic and other localities, and take rank amongst 
the most important contributions of the day to chemical geology. 


Bruciie:—The Brucite of Wood's Mine, Texas, has been described by Hermann, 
(Jour. fur P-akt, Chem. \xxxii., p. 368), under the name of 7eralite as a mono- 
clinic modification of the hydrate of magnesia. This view, however, has been 
subsequently shewn to be erroneous by Professor George J. Brush of Yale 
College. Prof. Brush (Amerean Journal of Science and Arta, July, 1861), 
proves clearly the identity of the so-called Zexalite with Bructle, and shews 
that both are hexagonal. 


Stanrolite :—The composition of Stanrolitr, as determined more especially by 
the careful analyses of Jaconsow, is well known to vary greatly with regard to 
the respective amounts of silica and alumina, Rammelsberg has recently under- 
taken a further examination of this mineval (Ber. d. Adugl, preuss, Akad. d, 
Wiss. zu Berlin, Marz, 1861), but with the same general results, so far at least 
as respects its atomic constitution, Analyses of ten examples from various 
localities shew such different results—the silica varying, for example, from 28°86 
to 51:32—that no one common formula can be adopted for all. But Rammels- 
berg shews, in addition to this, that the iron in the mineral is chiefly present in 
the state of protoride, whilst all previous analyses had given it as sesqui-oxide, 
The writer of these notes, however, so long ago as 1848, in a short paper pub- 
lished in the Chemical Gaactte of July 15 of that year, (‘On the Composition of 
Acmite,” &c., by E. J. Chapman), called attention to the fact that by the em- 
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phoywreat of a blowpipe-tesi previously announced by him for distinguishing the 
pretoxide of iron from the peroxide of that metal im silieates and other com- 
pounds, he bed “discovered the presence of FeO in translucent crystals of 
Bteurvlite, @ mineral hitherto supposed to be a basic silicate of alumina in 
which a portion of the Al*O? is replaced by Fe*O*.” In Rammelsberg’s 
analyses, as in those of Jacobson, the higher the amount of siliea the lower that 
of the alumina, aad the reverse. E. J. C. 





NOTICES OF PUBLICATIONS RECEIVED. 


Descriptions of New Paleozoic Fossils from Ilinvis and Iowa. By ¥.B. Meek 
and A. H. Worthen, Mlinois State Geological Survey. In this communication, 
published in the Proceedings of the Academy of Natural Sciences of Phila- 
delphia, June, 1861, the authors describe various new forms of crinoids and 
other types from the carboniferous rocks of Illinois and Towa. Amongst the 
crinoids they establish a new genus Bursacrinus, intermediate apparently be 
tween Lchihyocrinus and Cyathoerinus, its generic formula being: Basals 575 
Sub-radials 5 (four hexagonal amd one pentagonal); Radials 2x 5; Anal 1; 
Inter-radials 0; Arms 10, bifurcating, but laterally conneetted. A sab-genus, 
under the name of 7tematodiacus, is also proposed for the reception of certain 
forms of Nawtili possessing a discoid shell with a wide, shallow, and usually 
perforated umbilicus. It will include a group of carboniferous species of Euro- 
pean as well as of American occurrence. 

In a recent notice, contained in the May number of the Canadian Journal, we 
fear we may unintentionally have done some injustice to the very able geologists 
engaged on the [llinois Survey. In acknowledging a publication forwarded by 
Prof. Hall, we stated that the descriptions of fossils which this comprised had 
been issued in ortter to claim prierity for various ‘new species that might pro- 
Dably appear under other names in the forthcoming Report of the Geology of 
Tifinois, since the publication of the coecluding pertions of the Report on lows 
(under Prof. Hall's direction), had been suspended for a time. Ip making this 
remark, we did not for a moment intend to imply that Messrs. Meek and Worthen 
would intentionally re-describe any published form under another mame; but 
simply that, where several observers were engaged on the same kind of work, 
aeincidences of this sort were more or less unavoidable. We find. theta large 
aaumnber of the fossils about to appear in the Illimois Report, were: briefly des- 
@rfeed in the proceedings of the Philadelphia Academy in September aad 
Detdber, 1860 ; and we understand that every care has been taken, in drawing 
‘mp this Report, to avoid the introduction ef synonymes. The Report itself, 
with figures and extended descriptions, will be issued during the forthcoming 

The Primordial Zone of Texas, with Descriptions of New Fossils, By B. P. 
Shumard. (From the American Journal of Science and Arts, September, 1861). 
“The occurrence of Lower Silurian strata in Texas (subsequently referred by 
Barrande to the Primordial Zone) was announced by Ferdinand Ramer in 1868. 
Prof. Shumard, in 1859, shewed their occurrence over a much more extended 
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area than had been recognized by Roemer, and placed them in parallelism with the 
Potsdam Sandstone and Calciferous Sand Group of lowa, Wisconsin, and 
Minnesota. In his present notice, the same author enters into a more detailed 
analysis of their mineral and other characters, and describes several new Trilo- 
Dites from the lower or Potsdam Sandstone division. 

Contributions to Paleontology. By James Hall, (Fourteenth Annual Report 
of the Regents of the State Cabinet, Albany; Appendix C, and Continuation, 
July, August, and September, 1861). Professor Hall, in these issues, continues 
his descriptions of various new fossils, comprising numerous brachiopods, cephalo- 
pods, trilobites, &c., chiefly from the Hudson River Group of Ohio and Tennessee, 
and from the Devonian Strata of New York, Our restricted space, at present, for- 
bids an analysis of these forms; but we may observe that in the first part of Ap- 
pendix C, published in July, a deseription is given of a new Huomphalus, named 
E. Conradi by the author. This species appears to be identical with the Huom- 
phalus de Cewi of Billings, described and figured in the July number of this 
Journal. Should this apparent identity prove true, we think that Mr. Billings 
may fairly claim the species, since that number of the Journal was published on 
the 9th of July, and copies of Mr. Billings’ paper were previously transmitted 
tohim. Even if the dates prove ceincident, the description of the species in 
the Journal must.be looked upon as the more complete and satisfactory of the 
two, as it is illustrated by figures. The Devonian trilobites described in this 
Appendix by Prof. Hall, belong to the following genera: Calymene, (1 species), 
Dalmania, (14 species), Phacops, (3 species), Proetus, (15 species), Lichag, 
(2. apecies), Acidaspis, (fragmentary examples), and Beyrichia, (1 species). 

The Gold-of Nova Scotiv. By A.C. Marsh, A.B. (From the Am. Journ. of 
Scienve and Arts, Nov. 1861.) This is an interesting account of the newly- 
Giscovered gold districts of Tangier and Lunenburg. The gold lies chiefly in 
quartz veins traversing disturbed strata of clay-slate. It is accompanied by 
mispickel and iron pyrites, the latter, according to Mr. Marsh, being more or leas 
auriferous.* The author also abserved three crystallized specimens of gold from 
the Tangier locality, two of which were oetabedrons, and the other a rhombic 
dodecahedron, with bevelled edges. An analysis of the Tangier gold (sp. gr. 
1895) gave Me. Marsh: gold 98°18; silver 7°76; copper 0°5; iron, a trace. A 
sample from Lunenburg (sp. gr. 19°37) consisted of: gold 92°04; silver 7-76; 
copper O11; with also a trace of iron. These gold-containing metamorphic 
rocks of Nova Seotia are referred by Professor Dawson, (Acadian Geology: 
Supplement) to the base of the Lower Silurian series. The gold appears to 
extend over a wide area, since indications of it are said to have been found in 
the sands:of Sable Island, at a-distance of one hundred miles or more from the 
mein land. 

The Canadian Naturalist and Geologist: (Vol. VL. No. 5.) Oct. 1861, This 
Number of the Naturalist is an exceedingly interesting one. In addition to 
suadry miscellaneous notices, it contains original papers by G. Barnston, E. 
Billings; H. G. Venner, Dr. Dawson, T. Sterry Hunt, and D. W. Beadle. The 
geological contributions comprise an article on the occurrence of Graptolites in 





* This we have verified in specimens obtained from Tangier, and kindly presented to us 
by Mr. Hawkins; P.L 8, of Toronto.—B. J.C. 
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the base of the Lower Silurian series by Mr. Billings, and an analysis by Prof. 
Sterry Hunt of Barrande’s recent Review of the Primordial Zone of North 
America. Dr. Dawson contributes some Additional Notes on Aboriginal Anti- 
quities found at Montreal 

On the Dimorphiam of Arsenic, Antinony, and Zine By Josiah P. Cooke, Jr. 
(From the Amer. Journ. March, 1861.) Both Arsenic and Antimony as irri 








in nature, and as commonly obtained in tl reguline state, are well known to 
crystallize in rhomt lral or hemi-hexagonal forms Z , 48 artificially pro- 
duced, has been generally referred to the Hexagonal, or to the ie system, 
The experiments of Professor Cooke as detailed in this memoir, seem to prove 


conclusively, however, that these metals may be also made assume & mono- 
metric crystallization. Arsenic and Antimony were crystallized by sublimation 
in acurrent of hydrogen gas. They gave minute octahedrons, combined at 


times, in the case of the an ystals, with the faces of the cube, and in 





one instance, with those of the rhombic dodecahedron These modifications do 
away with all suspicion that the minute crystals may have consisted of rhombo- 
hedrons with truncated polar angles. The crystals were moreover carefully 
examined in order to prove that they did not consist of partially-reduced 


arsenious acid on the one hand, and of oxide of antimony on the other. The 


} 


oxidation of the metals would scarcely have taken place however, as these 
experiments were conducted. Zinc in combination with variable amounts of 
copper has been shewn by Storer to crystallize in regular octahedrons, and 
Professor Cooke describes some octahedral crystals of zinc and arsenic, in which 
the latter metal was in too small a proportion to form a definite chemical com- 
pound. The heteromorphous character of these metals appears therefore to be 
fairly established E. J.C 


MISCELLANEOUS. 
ON CLEANING AND PREPARING DIATOMS, ETC., OBTAINED FROM SOUNDINGS. 
BY J. B DANCER 

The first operation generally required is to separate the soundings from the 
tallow or fatty matter which has been employed to bring them up from the bot- 
tom. I may here mention that Lieutenant Stellwagen, an American officer, has 
invented a sounding-lead which does not require grease. It has a trap at the 
bottom for collecting the soundings. I am sure our section will join with me in 
the wish that the soundings which our worthy Secretary hopes to receive from 
various parts of the world may be collected with an apparatus of this kind. 
The grease involves a considerable amount of trouble, and some loss. The mass 
of soundings and grease is to be placed in a basin or an evaporating-dish, and 
boiling water poured on it ; the melted fat rises to the surface, and when cold can 
be easily skimmed off. This operation may be repeated until the sediment 
appears free from grease; to insure this, draw the water carefully from the 
sediment, and pour liquor ammonia on it; I prefer it to potass or soda ; this will 
combine with the grease, if any remain, and form a soapy solution. This may 
now be treated with hot water for the final washing. This sediment must be 
allowed to settle quietly for an hour or two each time before the water is carefully 
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decanted or drawn off with a syphon; otherwise the minute forms of Diatoma- 
ces will be lost, and the operator greatly disappointed in the result of his labour. 
Having now cleared the soundings from all extraneous matter, the next operation 
is to ascertain, by the microscope, the nature of the objects thus obtained. Take 
up with a glass tube some of the sediments, draw the contents of the tube along 
a slip of glass, and examine it with a low power. If Foraminifere or large 
Diatomacew are present, they may be removed by means of a split hair or a 
bristle from a shaving-brush, gummed or fixed in a cleft in a split of wood, and 
then placed on a clean slip of glass for further examination. If you have a con- 
siderable quantity of mud or sand under the operation, with an abundance of 
Foraminiferm, as is frequently the case, they can be separated by first drying the 
soundings, and scattering them on the surface of water in a basin; the heavy 
particles of sand will sink, but the light Foraminifere will float for a time, and 
can be easily collected. Another mode is to stir up the sediment, and then pour 
off the lighter articles into test-tubes or wine glasses. In this manner, by having 
@ number of glasses, you can separate the varieties according to their specific 
gravities. If the Diatomacee obtained are recent and abundant, they should be 
separated from the calcareous portions of the soundings, and boiled in hydro- 
chloric acid ; and if not sufficiently cleaned, they may be boiled in nitric acid. 
The contents of the diatoms can be removed by burning them. Place them 
between two thin pieces of talc, and submit them to the flame of a spirit-lamp 
Some use thin glass to support them when cleaning aquantity. I have burnt them 
in a small platinum crucible with success. It is advisable to mount specimens 
dry, and also in balsam, for careful microscopic examination. Those mounted 
dry show the markings most distinctly. There is one difficulty which the slide- 
mounter meets with on his first essay, and which I will briefly allude to, viz., 
retaining the object in its proper place on the slide whilst the thin glass is being 
pressed down on the balsam. Some operators place the thin glass on the objects, 
and allow the balsam to flow gradully between the glasses by capillary attrac- 
tion. Professor Williamson employs a little gum in the water which contains 
the Diatomacez ; this fixes them when dry, and the balsam does not remove 
them. Some objects, such as Foraminifera, require a long soaking in spirits of 
turpentine to displace the air from the chambers. By using an air-pump this 
process is much facilitated. A solution ofbalsam in chloroform will doubtless be 
an improvement in mounting this class of objects. It is needless to take up the 
time of the section by entering minutely into the details of mounting all the 
various objects which may be met with in specimens of soundings. Those 
interested may consult Quekett, Carpenter, and Hogg’s works on the microscope ; 
and Smith on Diatomacew. I must now apologise for taking up so much time 
on a subject which many present may be conversant with 

P.S.—Since the above was written, several engravings, with descriptions have 
appeared ic the ‘Mechanics’ Magazine,’ December 28, 1860, of the deep-sea- 
sounding apparatus invented and used on board 7he Bull Dog during the sounding 
expedition in the North Atlantic Ocean, under the command of Sir F. L. M Clin- 
tock, with one of these machines. Twenty-four ounces of ooze was brought up 
from a depth of 1,913 fathoms.—Jowrnal of the Microscopical Society. 
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REMARKS ON THE 8ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
FOR AUGUST, 1861 


(Hihest, the 20th day 30.190 
Lowest, the loth day 29-420 
Barometer ) Monthly Mean *.. 29.853 
(Month y Range 0.770 

Highest, the ist day 90".0 

(L ywest, the Doth day “2 

Thermometer $ Monthly Mean 66° 84 
(Mont vy Rang = 45° .5 

Greatest intensity of the Sun's I " 108°.4 
Lowest Point of Terrestrial Radiat 41°.7 
Amount of evaporation 3.0 
Mean of Humidity 736 


Rain fell on 12 day«, amounting to 1.950 inches ; it was raining 12 hours and 41 winutes, and 
was accompanied by thunder on 5 days. 

Most prevalent wind, the 8. 8. W 

Least prevalent wind, the N 

Most windy dav, the 14th; mean miles per hour, 9 35 

Least windy day, the 9th; mean miles per hour, 0.42 

Aurora torealis visible on 4 nights 

Solar Haloes visible on 3 days 

The Electrical state of the Atmosphere has indicated rather high intensity 


REMARKS ON THE ST. MARTIN, ISLE JESUS, METEOROLOGICAL REGISTER 
FOR SEPTEMBER, 1861 


Hiehest. the 30: n day 30.200 
a Lowest, t 28th day -. 2 276 
Barometer ) Monthly Mean 29 849 
Mouthly Range 1.023 
( Huchest, the 18th day 79°68 
Lowest, the 25th day 3s°0 
ca Oo wt< < = 

Thermometer ...4 Wonthiy Mean 58°06 
Monthiy Range a - ae 
Greatest intensity of the Sun's rays o7°8 
Lowest point of Terrestrial Radiation s2°o0 
Mean of Humidity ' 804 
Amount of Evaporation 1.88 
Rain fell on 9 days, amounting to 4815 Inches; it was raining 66 hours and 50 minutes, 

and thunder was heard on 1 day 


Most prevalent wind, 8.8. F 

Least prevalent wind, E 

Most windy day, the 2ist day; mean miles pet hour, 21.60 

Least windy day, the 17th day ; mean miles per heur 0.02 

Aurora Borealis v sible on 5 nights. On 2nights the Magnetic disturbance was considerable 
during its apparitior 

The Electrical state of the Atmosphere has indicated feeble intensity. 

Pirst Prost occurred on the 5th day. 

Solar Haloes seen on 2 days 


eee mcemrnece emia 


ERRATA 
line 5 from bottom, for teamway, read tramway 
188, line 5 from top, for resembling, read resembles. 
191, line 14, for F R.s, read F.G.s 
229, line 4 from bottom, before exhumed human relics, insert the. 
“ 301, line 5 from bottom, for Professor of Mineralogy, read Professor of 
Metallurgy 
“ 487, line 26, for arranged, read surveyed 
*“ 500, line 3 from bottom, for of, read or. 
“ §16, line 10, erase the word ambulacral. 






























Pa@s 
A Popular Exposition of the Minerals and Geology of Canada; by E. J. 
Chapman, Professor of Mineralogy and Geology in University College, 


@ «CAE cc cvcceecceccocee) chaste shcenshbetnnhalereens 149, 425, 600 
Additional Note on the Occurrence of Fresh -water Shells in the higher Drift 
Deposits of Upper Canada; by Professor Chapman.............+++ 497 
Additional Note on the Crystals of Lazulite described in July No. of the 
Canadian Journal .cccccccccccccscccccceccdebscccsccccsccccece « 455 
Address, President's, 1861; by Professor D. W ans ELD. seco sccesecee 101 
American Meteorites ......cccccccccsecseccccccscsscscvesescccencess 800 
Annual Report of the Canadian Institute, 1859-60..........seeeeeeeeees 193 
Atzypa Genus (Dalman) .....0.ccccee sovscsvsccccvveccces Cooccceene 264 
Agagonite and Calcite .....ccccccccsccscccccccccccessecceccecscccees 300 
Bauxite, Hydrated Sesqui oxide of Iron and Alumina .........+.6++00055 887 
Sing, E., F.G.S., On the Devonian Fossils of Onanada West ....188, 258, 329 
+ On a new Genus of Palwozoic Brochiopeda .. Cocccccccccs 148 
Birds Observed near Hamilton, C. W.; by Thomas MclIlwraith, Esq..... 6, 129 


Brayley, Ed. W., Eeq., F.R.S., Note on the Apparent Universality of a 
Principle Analogous to Regelation, on the Physical Nature of Glass, and 
on the Probable Existence of Water in a State Corresponding to that of 


G1AGS 0. cccccccccccccccccccccccccccseceeseececeseeesseeesece - 68 
“ Bulldog” and “The Fox,” Recent Expedition of .........++seeeeeees - 80 
Sy OP I an cb dnccccesceactadcdoseccedicnacd Ceeeseseccesce 158 


Canapian Inetrrvre, Procerpines or : 


lst Ordinary Meeting, Senten 1860-61, 1st December, — rrTT 89 
2nd « “ 8th 7 OF “eee 89 
Annual General Meeting, “ “« 16th ‘e wT TIT 89 
8rd Ordinary Nesting, ° “ 12th January, 1861 ........ 209 
4th * “ 17th * e pébeunss 209 
5th « “ “ 26th “ G ‘serie 209 
6th * « « 2nd February“. ...... - 802 
7th ° a " 9th - C = edeesooe 802 
8th oe « e 16th . eC ebnciees 3038 
9th “ . “ 28rd “ " ‘eweneees 808 
10th “ « “ 2nd March © stsceens 808 
llth “ aes os 9th _ S. sesetoes 304 


Vor. VI. 2a 








640 INDEX. 


12th Ordinary Meeting, Session 1860-61, 16th March, 1861 
18th “ '_ oe -¢ °* 
l4th - . im xX th 


Conversazione ....... cee ecesecsecs Co eeeeeseeceecescccesees 


Canadian Timber Trees, Descriptive List of ; by Charles Robb Esq., C. E., 
Dc. Tl <.ccskededewebveadee a ; 
Caverns, Canadian ; by G. D. Gibb, Esq., M.D 


Celestine. or Sul} hate of Strontia .. 


Centronella, Genus ( Billings) : ie hehhn bataeasieads re 
Chapman, Professor E. J., A Popular Exposition of the Minerals and Geol- 
ogy of Canada; continued from Vol. V , page 531. a 

* “ “ ° é Part ITI 

Se at ta éswd awe bob 
Chapman, Professor E. J., Notes on the Drift Deposits of Western Canada, 


and on the Ancient Extension of the Lake Area of that Region y 
“ Additional Note on the Occurrence of Fresh-water 
Shells in the Dr ft Dey site of Upper Canada boas sade 
= , Note on Stel form Crystals, with Special Reference 
Sn Sr IS nec nc cdasi vesebons cccdbndeene2 


DID £6 nieces 
Chloritoid rerTrrrrrT 
Chonetes, Genus ( Fischer.) 


Classification of Rocks in Accordance with their Relative Ages 


On the Klaprothine or Lazulite 363 


Conversazione, Canadian Institute : , ‘ 
Craizie, Dr., Meteorological Tables, Hamilton, C. W 
Croft, Professor H., D.C L., On the Oxalat f Ir 


Council of the Canadian Institute, Annual Rey f, 1860-61 


Oyrtia, Genus (Dalman)........ 
Cyrtodonta, Genus (Billings) 


Sub-genus Vanuxemia == pewnbueen abe 
De Cew, J., P L.8., Geology of Townships of Wir am and Middleton, 
County of Norfolk, C. W oumeannns 6s pascovnesGuetcuodee 
Demidoff, Prince, On a Second Lustane f the Reprodu m of the Ostrich 
in Europe.. pwiecesesesencdsseeecesece - papenadi , 
Descriptive List of the Principal Canadian Timber Tr by C. Robb, Esq 
C. E., Hamilton, C. W 
Diallage 


Dolomite 
D. W.. Reviews 


Narrative of the Canadian Red River Ex} ing Expedition of 1857, and 
of the Assiniboine and Sakatchewan Exp! g Expedition of 1858; by 
ee SD a koa cd bbs oc danecdue ' aeisedd wes 

Coins, Medals and Seals, Ancient and Modern, Illustrated and Described, 


&c. ; Edited by W.C. Prime. New York: Harper & Brothers, 1861. 
SS RAE ES, A ey ee 
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160 
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220 
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295 
46 
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E.J.C., Reviews ; 
Contributions to Palwontology, 1858 and 1859, with Additions in 1860; 
by James Hall, Geologist and Palwontologist, Albany, N. Y,, 1861 .... 
Supplementary Chapter to Acadian Geology ; by J. W. Dawson, LL.D., 
F.G.S., Principal of McGill College, Montreal. B. Dawson & Son, Mon 


treal, 1861. bEGU Oe bSUSUN GON46 6 REGO CS OS 0604000 ebRE CHESS CANES 

« Nx tices of P ublications Soh ed Chae aeceahen ten .- 801, 485, 

Te ue, ST CST SS ch ccdcedeccces 46, 50, 295, 888, 385, 456, 
Mineralogical and Geologi rical Notices .........00. 40, 72, 284, 300, 
ey EE OE UIs os ant dcaccees caveseseeced vebteasans 
ED IT CURL Dis 50s vies 600sduawascesavacexeeschauneans 
Faraday, M., D.C.L., F.R.S., &e., Note on Regelation...........ccccceees 
Fleming, Sanford, Esq., C. E., Cn the Davenport Gravel Drift ............ 
Flora of Canada ; by the Rev. Professor W. Hincks, F.L.S., F.R.S.E., &e.165, 
Ahab sbbd i080 ee CAN CARDOSO COgRG EN OREHES ceeeUhe< eR cKeEee 
Freeland, Patric k, Esq., On i Movements of the Diatomacew............ 
Gibb, D. George, M.D., &c., Canadian Cavertis, Notice of .........00..0005 
SE Gh uae kneadn Cncncewsieit eves técucednesdnadaghetweenews cas’ 
Hall, James, Eeq., On the Primordial Fauna and Point Levi Fossils........ 


H. C., Review : 
The Manufacture of Vinegar, its Theory and Practice ; by C.M, Wetheriil, 


EG MN ot caduntaddebadtes shee oe Coker aheetastaeeaeneann’ 
Heavy Spar, or Sulphate OF BOG . cr nrccsocccesesvsccesescetssonces 
Hincks, Rev. Professor W., F.L.S., de., Specimen of a Flora of Canada, with 

NOR once ctencegs neds es eneusenssesadnneuinles 165, 


“ On the True Aims, Foundations and Claims to Attention, of the 
cD TTT TTT Ti errr 


« On the Classification of Fruits. ........ ccc ccc cecccees eeceeces 
EE EE eee Le en a Ee 
Hunt, T. Sterry, M.A., F.RS., On the Theory of Types in Chemistry..... ° 

“ e On Canadian Chloritoid........cccsccccces 


Tlustrative einai of some Modifying Elements Affecting the Ethnic Sig- 
nificance of Peculiar Forms of the Human Skull; by Professor D. Wil- 


RL eis Gils n0800080es acdeanendnecebeenss seveceoneseoneruns 
ED DIIN i.006..a-dagunes penesaseepemeannaecng keCbis gr emeweos 
A kcedindaatadhebeniedsetienk sateen scetes a ke haeaetaie 
Iron Trade of Marquette, Labs Bepertnt. oasssescdevcrsceee ccecccccece 
Laeptocilia Genus (Hall) .......ccccccccccsccccccccccccccces ocececes ° 
Logan, Sir W. E., F.R.S., &e., On the Quebec Group of Rocks, and the Pri- 

SRE TED CP GRA ss ode cna ercdspacens seeescundscenededeness 
NAOMAGL 6551's 0 cote esses cc cesdsees cecesceecseseccereececocesios ° 
McCaul, Rev. Joo., LL.D., President of University College, Notes on Latin 

Inscriptions found io Britain. Parts 7 and 8 .........eeeeeeeees 230, 
MclIl wraith, Thomas, Esq., Notice of Birds Observed near Hamilton, C. W..6, 
Malachite, or Green Carbonate of Oopper...... seEddesecboeboedeeedente 


ee I Si vince deeWescrvivnes ocevereedebaveetes 
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METEOROLOGICAL TABLES, TORONTO. ©. W. 
Return for October, 1860, aad Comparative Tables.......... sdvescecens on 
. November, “ “ m” senaes WYTTITITT TITTY ° 
Mean Meteorological Results for the Year 1860 ..........cecceeeeees 210, 
Genera! Register “ TT TT LTT TTT Le 212, 
Return for December, 1860, and Comparative Table ...........++5+5+ 214, 
= January, 1861, ” = eT TTITILTLTT LTT. 216, 
Return for February 1861, and Comparative Table ............+..-+ 806, 
o March, “ > sp eteenme + constennt 808, 
* Apri, « OS - °\ \qepepiaiainailthed 888, 
” May, . e ewe eeeeee erecscces $90, 
“ June, “ > &# ~§ ganentecnédend ude 488, 
. July, “ > +#$%+_. ‘gg iees sausdesseull 490, 
“ August, “ ee es eee 632, 
“ Sp °° aoe 634, 
GT. MARTIN, ISLE JESUS, ©. £. 
Return for August, 1860, and Remarks..............0005 seeseees 95, 
e September, “ -- \° weseéeundswheues sbunseanease 96, 
. October, as MC TTTOTILCT TTT TTT ie YT iT 97, 
* November, “ WMTTTT TT TT TTT TT TTT TTT 98, 
“ December, “ « iudubecb&hbsns ses eeeaweel 218, 
ad January, 1861, 0 CtO#eEmammeew@eS een ee aadaae 219, 
S February, o “ 906s duadeee dees eenbeseeedd $10, 
ad March, « P = =»-—=sédsdk nH 08 608 60080 06bsSeRse et $11, 
“April, “ y apacieenediegi nadia 892, 
« May, “ - + *eemasebeheditene bodes sane 393, 
“ June, a a 060 00cbbteeeen sees neeoese 492, 
« July, « EE TITITITTTITITIT TTT Tre 493, 
“ August, “ > J perebaes nee ceneesodaced 536, 
September, “ Cd. ge kGb 0d esbseneccoganened 537, 
Mean Meteorological results at Hamilton, C. W., 1860.......... ee ry 
Mineralogical Notices ..........cccceeseeesenseeeeeeesecseeeeaes 800, 
Ph ckndhndesWERsseccaqessdetocsees lesteaeue® i6udeheessdsseuel 552, 
Misceitaxrous Norices: 
Herth West Tersltery ...cccccccccccccccccccccccsccvccceesececcees 
Iron Cased Frigates. ...........++06: $S6G8S0CCsCSECE SCENTS See“ds 
Kron Trade of Marquette, Lake Superior ............0.cceeeeeeeesees 
Recent Expedition of The Bull Dog and The Foz . .....0..0eceseess . 
On Cleaning and Preparing Diatmos, éc., obtained from Soundings.... 
Mollusks, Existence of, at great sea-depths ; by M. Milne Edwards....... 
Natural History of the United States of America, Contributions to; by 
Rey Btn Gar Sa, BS 0 oc ct dtc ce cbeccccsvcevccececss 
North West Territory............. Pin ccdsFec sede’ Sie cubovtsd evesees 


Note on Stelliform Crystals, with special reference to the crystallization 
of Snow; by E. J. Chapman, Professor of Mineralogy and Geology, 
University College, Torumto .....cccseeceeeceeeesececesesccencens 





PAGE 
ois 
934 

11 
218 
215 
217 


91 
588 
535 


100 
100 


220 
220 
$18 
$138 
894 
394 
494 
494 
588 
588 

220 
525 

158 


78 
74 


530 


518 


169 
73 

















Note, On the Oxalate of Iron ; by Prof. H. Croft, D.C.L., Professor of Chem. 
istry, University College, Toronto ............ccccecccesereveeeces 
Note, Oo a new Genus of Palmozoic Brachiopoda; by E. Billings, F. G. S.. 
Note, On Land and Fresh Water Shells, eollected in the environs of Toronto ; 
bey A. BH. WilMamsen, Bag.. ces ecccscccccccceccess . ccsccvescoes 
Notes, On the drift deposits of Western Canada, and on the ancient exten- 
sion of the Lake area of that region; by E. J. Chapman, Professor of 
Mineralogy and Geology, in University College, Toronto. ........+++. 
Motes, On Latin Inseriptions found in Britain, Part 7; by the Rev. J. 
McCaul, President of University College, Toronto ..........+++++ 230, 
Notes, On the Davenport gravel drift; by Sanford Fleming, Eaq., Civil 
0 ee ee ae ee ee > 
Notes, On a New Species of Triarthrus, from the Utica Slate of Whitby, 
Canada West; by J. F. Smith, Jun., Beq...... cc. cece eee eeeeeeees 
Mote, (additional) On Klaprothine or Lagulite. ............000ee cece ees 
Note, (additional) On the ocourrence of Fresh water Shells in the higher 
drift deposits of Western Canada; by Professor Chapman........... 
NE EE ee ee ee 301, 485, 
Qbeervations on the Existence of various Mollusks and Zoophytes at great 
sea-depths; by M. Milne Edwards. ..........ccecececeeceesereeens 
ek neh hene ec eRen Seeateseukiekbae cee scsenananausa 
hn isn cnn .cdenes taceeen se 60:60 00d esigsaneennessgaeaant 
On great fluctuations of Temperature is in the Arctic Winter; by J. J, Mur- 
I, Gh n60 5040000540 cr ndeies peeewenasieéneteheaneanennese 
Qn the Devyouian Fossils of Canada West; by E. Billings, F. G. 8. 138, 253, 
On Klaprothine or Lazulite; by Pro*‘essor E. J. Chapman ..........+++++ 
On the movements of the Diatomacem; by Patrick Freeland, Beg. ..co.ees 
On the Petroleum Springs of Western Canada; by ©, Robb, Esq., spe 
PT MENEED \S5 céodwesse80: savdeneecddacedsececs 
On the Theory of Types in Chemistry ; ‘by T. Sterry Hunt, M.A., PRS. 
On the Classification of Fruits; by the Rev. Prof. Hincks, F.L.8......... 
On the Occurrence of Vanessa Coenia in Canada West ; by W. Saunders, Esq. 
Ostrich, Reproduction of, in Burope. ..........sccccccccccccccccccees . 
Oxalate of Iron, (Note on, by Professor Croft, D.C L.)...........0000e008 
MEG SS Sd cud dass a vacencbaeceseye+¢nhed0 seceeseve cece 
Pholerite ...... PRGhChG ELODIE REE Ks Td 0045 Foun Ce0needene se udunserees 
Political Economy—True aims and Claims to attention; by the Rev. Prof. 
UN UINS fs oc A ethedWewesucdeieceéss 6éadeesckdnast< 


Pusuications Recerven, (Notices of)’; 
Description of new Species of Crinoidw, from Investigations of the Iowa 


Geological Survey ; by James Hall, Albany ............eeeeeeeeees 
Notes on the Geology of Murray Bay, Lower St. Lawrence; by J. W. 
Se as in ah cn eri netn dite aang sd aces 


Ninth Supplement to Dana’ 8 Mineralogy; by Prof. George J Brush ..... 


543 
raga 


18 
148 


327 


221 
895 
247 


276 
455 


495 
530 


518 
150 
151 


520 
829 
363 
824 


818 
120 
495 
498 

46 

18 
269 
161 


20 
101 











544 


Observations upon the Geology and Palwontwlogy of Burlington, Iowa, and 
a eee «ar See &., Tei 4.0 ce hb hens 0056 cehsatbS ke dads 

On certain Theories of the Formation of Moust aius ; by E “Billi ngs, F.G8. 

On the amount of lead contained ir Silver Coins, C. W. Eliot, and Frank 
A. Storer 


Lovell's General Geography ; by J. George Hodgins, LL.B 


On the Pre-Carbouiferous Fiora of New Brunswick, de; by J. W. Dawson, 

LL.D.. Te , PeveUdhe cd bane eee donee 
The Metals in Cana nm by James L. Willeon and Chas. Robb .... 
Tables of Measures, & by A. Wurtele 


Journal of Education, Lower Canada 


Remarks on Upper Canada Surveys, 4 

Map of Prescott and Russell TTTTTITiTiTitTirTs 

Descriptions of New Palmozme Fossils from Illinois and k ~ F. B. 
Meck and A. H. Worthen reee vn 

Primordial Zone of Texas, &c.; by BF. Shumard 


Contributions to Palm@ontology ; by James Hall TeTTTI TTT iit TT 
The Gold of Nova Scotia by eS FEET rTerert rT. T 
The Canadian Naturalist and Geologist si iokd ocdecduedenen 
On the Dimorpbism of Arsenic, Antimony, and Zine; by Prof. J P. 
I i i i eee eededenannds én hes 
Remarks on the Fauna of the Qin ebee Groups of Rocks, and the Primordial 
Zone of Canada, addressed to Mr. Joachim Barrande; by Sir W. Logan, 
Director of the Geological Survey of Camada....... 
Remarks on the Genus Charionella ; by E. Billings........ 24.45 -+e08- 
Reviews 
Contributions to the Natural History of the United States of America ; 
by Louis Agassiz. Second Monograph in 5 parts, &e........6.-0eees 
Contributions to Palmontology, 1858 and 1859, with additions in 1860; 
James Hall, Geologist and Palwontologist, of Albany. ...........-4.. 
Coins, Medals and Seals, ancient and modern, illustrated and described. 
With a eketch of the history of ec ins and coinage, &c., d&c.; by W. C 
Prince. New York: Harper & Brothers. 1861............+++: 
Manufacture of Vinegar; its Theory and Practice; by Charles M Wether- 
ill, LL.D. M.D. &e. Philadelphia: Lindsay & Blakiston seve 
Narrative of the Canadian Ked River Exploring Expedition of 1857, and 
of the Assiniboine and Saskatchewan Exploring Expedition of 1858 ; 
by Henry Youle Hind, M.A., F.R.GS., de, de... .... eee cece eeeee 
Supplementary Chapter to Acadian Geology; by J. W. Dawson, LL.D. 
PG SG., Be., Be ..cccccece bncnsoksee 
Robb, Chas., Civil Engineer, Descriptive list of the Principal Canadian Tim- 


RUE cccscaces 


Civil buteowr, On ithe Pe etroleum Spring of Western Canada. . 
Rocks of Conada, classified and described .............cceecceseeseeees 





race 


301 
801 


$01 
485 


486 
486 
487 
487 
487 
487 


528 
528 
529 
529 
529 
530 


40 
274 


187 


191 


28 
$18 











Sorentivic anv Larenary Nores : 
MINERALOGY AND GREOLK 
Artificial formation of Specular Iron, Periclase, Rutile, &e......++.... 
American Meteorites ....... PSSM e ed cruncdeceessceedeeectuceseeds 
BINS 6c es cdebs ce Fob den de besecdcuccsecteévecsutseveccscuceds 
SD OS BOTRMND, oc ccccctccns S6esecdesecesocesecoeeesoceeces 
ney GD oc iace dest 0b0sbbuh6b co ceesceceesoss 


Coal Deposits of British Colonies in the South . 


Notes on Canadian Chloritoid ; by T. Sterry Hunt, M.A. F.RS........- 
Notes on the Geology of the Townships of Windham and Middleton, 

County of Norfolk, C. W. ; by J. DeCew, P.L.S 
SROTR BD TUSONSISS BOGMis 6c eck cccssdocccceccccccecccnccseccesesese 


Rutile, Wolfram, Cerite ...... 


Unity of Geological Phenomena in the Planetary System of the Sun... 
Sececren Aericies anp TRANSLATIONS: 

Agricultural Manufactures; by S. Copland ...........ceeeeeeeeees 

Note, On Regelation; by Michael Faraday, D.C.L., F.RS., &.... 

Note, On the question, Can Seda replace Potash as a Manure; by M. 


George Ville ...... 


Notes, On the apparent universality of a principle analogous to Regelation, 
on the physical nature of Glass, and the probable existence of Water in 
a state corresponding to that of Glass; by Edward W. Brayley, Eeq., 
PB 62.5 660066 006006660 566800 ied 
Observations on the existence of Mollusks and Zoophytes at great sea- 
depths ; by M. Milne Edwards 
On the great fluctuations of Temperature in the Arctic Winter; by J. J 


PT CEs occ cvceponevacesvesevcsscecceccssuecnsocccagioasnc 
On the Calorifie Relations of Hydrogen and other Gases, abstract of a 
paper by Professor Magnus. Translated from Poggendorff's Annalen, 
No. 2. 1861 


On the Co-existence of Man with certain Extinet Quadrupeds, proved by 
Fossil Bones (from various Pleistocene deposits) b aring incisions made 
by sharp instruments; by M. E, Lartet, Foreign Member of the Geolo- 
gical Society of London...... PO ee eeereeeseereeseccecessvenece 

Additional ; by the President of the Geological Soci« ty, L. Horner, Esq., 374, 

On the Combustion of Rarified Air; by Dr. Ed. Fraukland, F.R.S....... 

On the Electricity of the Flames of Hydrogen and Aleohol, by M. Mateueci 

Op the occurrence of Fermentation-Producing Infusoria capable of living 
withoat free oxygen; by M. C. Pasteur 


On the occurrence of American birds in Europe; by H. Gatke, of Heligo- 


Beetroot Sugar; by M. Emile Rousseau 


On the Primordial Fauna and Point Levi Fossils; by James Hall 








PAGE 
536 
800 
800 
300 
800 
479 
484 
295 
626 
800 
627 

72 


463 


50 


63 


520 


883 


868 
875 
880 


385 


456 


292 
284 














On a second instance of the reproduction of e Ostrich in Europe, Com- 





icat it iressed to M. L. Geoffrey St. Hilare ; by Prince Demidoff 46 
he arks the fauna of the Quebec G pof Rocks, and the Primordial 
Zame of nada, addressed to Mr. Joachim Barrande, by Sir Wilham 
Lowa ‘ r of the Ge vical Survey of Canada 40 
Saunders, W. Esq., On the oecurrence of Vanessa Cawoia in Canada........ 498 
Serpentine . ° cose . ° ° er eeceseecess 57 
Smith, J. F. Junr., Note on a new Sy of Triart 9... a : 2716 
Sp faF " snada, w I iry R ks, by Professor W 
H ks, F LS,FRSE,& pane er eee : rerrers 165 
Spirifera, Ge if... seer ee. eeves 25% 
Stricklandia, Genus, ( Billings). ... 288 ° eee Sass eoeece oe 265 
Strophomena, Genus, (Refinesque i si alesse 
Ta - ween ieene sehheebes 158 
Tuscany, Eruptive Serpentines f , is ae 
Unity of Geological Phenomena the Planetary Syate f the Sun By 
Lous S@mann ee : ; TYTS TT TTT coche Ce 
Uran- Ochre Va ci. Seine ten’ eer ere on 61 
Vanessa cwnia, occurrence Canada... aor an 
Vivianite or Phosphate of Iron ; ° ' - 181 
W.H. Review, Contributions to the Nat ul History of t I ed States 


of America, by Louis Agassiz, Second Monograph in Five parts. Vol 
If! Boston, Little, Brown, & Co., 18¢ escen . 169 


Human Skol : ‘wae batnnee sabia 414 





ar ae “< reer rere cineapeke 101 
Woods of Canada........ seeene - semeses Aknbwawes we 80 
Zine Blende. . TrTT tT e° ° ° ese 158 

Postscrirt,—Since our remarks on fossil sponges, in the ‘‘ Minerals and Geology 
f Canada,” page 505, were printed off, we have re ved a publication of the 
Ge al Survey, containiny deser ns of va us new #p< a of Lower Sllu 
rian Foasils, by i s FGS In this pul ition, Mr. B gs describes 
under the generic name of Hospongia, two sponges recently brought by Mr, 
Richardson from the Chazy Limestone of the Mingan Islands, together with a 
third species (Astylospong parvula) from 1} Trent Limestone of Ottawa 
City These, however, as compared with the generality of Silurian fossils, may 
be ke pon as quite of exceptional rence. Nevertheless, to prevent 
mis cept the reader is requested to alts he words jeterminate forme.” 
page 5, line 16, into “ charact tic for J 

NTO: PRINTED BY LOVELL AND GIBSON 

















BAIT sas Rw V ID vv SS. 
L. SCOTT & CO. NEW YORK. 


L THE LONDON QUARTERLY (Conservative) 
IL THE EDINBURGH REVIEW (Whig) 

IL THE NORTH BRITISH REVIEW [Free Church.) 
IV. THE WESTMINSTER REVIEW [Liberal ) 

V. BLAOKWOOD'S EDINBURGH MAGAZINE [Tory.) 


EARLY OOPIES. 
The receipt of Apvaxce Suxers from the British publishers gives additiona) 
value to these Reprints, inasmuch as they can now be placed in the hands of sub- 
aeribers about as soon as the original editions. 


TERMS : 

Per ann, 
Por any one of the four Reviews ......5..,++. eereteeeeeeeee $3.00 
For any two of the four Reviews .........secsesecsecreencees 5.00 
For any three of the four Reviews .......000ceecssecesscsenes 7.00 
For all four-of the Reviews. .. ........s0cccccccscecceececess 8.00 
For Black wood's Magazine seer Geteeeeeeee @ eeeeeeeeseeee 3,00 
Por Blackwood and three Reviews. .......<..cceseescseecceer 9.00 
For Blackwood and the four PRU, nodldctiewees tudes te aeks 10 00 

Payments to be made in all cases in advance. 
CLUBBING. 


A Giscount of twenty-five per cent. from the above price will be allowed to 
Clubs ordering four or more copies of any one or more of the above works. 
POSTAGE. 
In all principal Cities and Towns, these works will be delivered, Fnex or Posr- 
aan Mail Subscribers in Canada will receive the works Faux or U. 8. Postacs. 


N.B.—The price in Great Britain of the five Periodicals above-named is $31 
per annum. 


























CONTENTS. 


L. An Attempt at an Improved Classification of Fruits. By the Rev. met 
Profeater Tispamt, P.EsB, Ge. o0sc oc ccccensssccassessccoseecs 495 
Il. Additional Note on the Occurrence of Fresh Water Shells in the 
Upper Drift Deposits of Western Canads. By Professor E. J. 
CRAPMAN ...0000 SOSOdeSnesce Cocccceactcdessoecavesencese 497 
IIL On the Occurrence of Vanessa Cania in Canada West. By Wx. 
DANG, TEiRos s cccccccasececccsvcccccccccecssoecccscsesss 498 
IV. A Popular Exposition of the Minerals and Geology of Canada.— 
Pant IV. By Professor E. J. Cuarmam ......cccccesccccceces - 600 
Se.ecrep Aagticixs ann TRANSLATIONS : 
1. Observations on the Existence of Various Mollusks and Zoophytes at 
Great Sea Depths. By M. Milne Edwards ............ ooesece 518 
2. On Great Fluctuations of Temperature in the Arctic Winter. By J. J. 
Marphy, Bag... cccccsccccccsccccscccscccscsccccscosesceces 521 
Sciextiric ano Liatenuy Nores : 
Geology and Mineralogy .......+.cecseescereccececce seve Gecceee 525 
ONES TINIE s 0 060.565 00060 su tbe covesccccctspesegctcnesesee eset 528 
Metsoro.ocr : 
August Meteorological Table for Toronto ..........00.eseeeeceeess 532 
Remarks op . = METTITIYITI TIT TTT TTT Trt 583 
September Meteorological Table for Toronto. .........ces-eeeseees 534 
Remarks on - ° Oe. eeageeeeedsadekon st eee 535 
Augast Meteorological Table for St. Martin ......... octeeenecocves 536 
September - = METITITILITIL TTT TTT TT 537 
Remarks on ° - SS spe eaeeteccccedecccesces 538 
POBTORIPT ..wccccseces...cecceses eeecsees CC ccccccccccerccessececes 546 





*.* The Annual Subscription, due in January, 
Country Members, $3; in Toronto, $4. 


The next Number of this Journal will be issued in January. 


























